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ENTHONE Emulsion Cleaner 75 is a new development 
in emulsifiable solvent cleaner. It possesses the solvent 
powers of aliphatic hydrocarbons and, at the same time, 
disperses instantly in water. Used as a pre-soak, its great 
penetrating powers insure thorough cleaning of recesses 
and crevices—all oil, grease and solid dirt removed. 


Because of its solvent action and penetrability, Emul- 
sion Cleaner 75 quickly removes contaminants which resist 
alkali cleaning alone. Thus only a short treatment in an 
alkali cleaner is necessary after the work has been rinsed 
with running water or a water spray. Emulsion Cleaner 75 
supersedes naphtha, kerosene or chlorinated solvents in 
the cleaning cycle. 


. Leaves no objection- 


able odor. 


. Outlasts simple sol- 


vents. 


. Not contaminated by 


oil, grease or buffing 
compounds. 


. Self-dispersing and 


quick rinsing. 


. Does not contaminate 


ALKALI cleaners. 


. Safe for ALL metals. 
: Removes oil, grease, 


dirt and pigmented 
drawing compounds 
from crevices. 


. Speeds the cleaning 


of steel and replaces 
alkali cleaning - for 
phosphate treat- 
ments. 


. Operates at room 


temperature 70- 


Let us help you solve your Plating and Cleaning Problems 90 F. 
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A trademark can mean a whole lot! 
For example—when you see the 
STEVENS ELEPHANT and the slogan 
“EVERYTHING FOR PLATING AND 
POLISHING” associated with 


Tuite POLISHING, BUFFING, BUFFING 
COMPOSITIONS COMPOSITIONS 
COLORING, and DEBURRING 


(Glue Base) (Steric Acid Base) 
Siam COMPOSITIONS. = 


DEBURRING , ‘ DEBURRING 
POLISHING you can rest assured that it carries a POLISHING 


BUTLER, SATIN two-fold guarantee of extra quality BUFFING 
and BRUSH . .. laboratory control of raw materials COLORING and 
FINISHING —combined in proper percentages and FINISHING 
tested under actual working conditions 
to assure the best obtainable results in 
your finishing operations. 


There is a Stevens Composition espe- 
cially developed for use on all types of 
mechanical or hand buffing operations 
—"precision” materials, exactly uni- 
form in formula, texture and quality. For 
better all-around results, use a composi- 
tion bearing the Stevens trademark. 





FREDERIC 8B. paea'gs ad & INCORPORATED 


DETROIT - 26 - MICHIGAN 
« NEW ENGLAND 166 182 Brewery St. New Haven, Conn * CANADA FREODERIC 8 STEVENS OF CANADA, LIMITED 
« MEW YORK and PENNSYLVANIA 93 Stone St, Butale, NY © 1262 Mcvougall St Windsor, Ontarie 
« INDIANA Hoosier Supply Co, 36S Cruse St, Indianapolis, ind © 2368 Dundas S! West Toronto, Ontarie 


BUFFING COMPOSITIONS ° METAL POLISHERS AND ELECTROPLATERS SUPPLIES-EQUIPMENT 
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SPARKLER 


Horizontal Plate 


FILTERS 


Pc h 


. 
ed PIV 


Because the filter cake is cost, operation. Sparkler fil- 
held horizontally, it is abso- ters are pressure-tight and 
lutely stable to the end of leak-proof, designed for in- 
each filtering cycle. And termittent or continuous Op- 
cycles are longer because the ©f@tion. 
cake retains its porosity 4 Plating Solution Types 
longer. That is why the “ho- 1. Rubber-lined for bright nickel 
f kl és 2. Stainless steel for acids 
rizontal principle,” as em- = 37 Ai tron for alkali tuti 
bodied in Sparkler filters ° se daa, Watatan Maced 
° P , > 4. All Steel (with Stainless Pump) 
gives you more efficient, low for chromium 


SPARKLER MANUFACTURING CO. 


Mundelein, Illinois 





















Made in Capacities 
60 to 10,000 G.P.H. 


See your supplier or 
Write for details 
Our Engineering Serv- 
ice is available for any 
specialized problems. 
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Only, ciate 
S STOP-OFF LACQUER HAs» 
ALL THESE FEATURES \ 


Easy to apply—can be brushed, dip- \ 

ped or sprayed with equal success. \ 
\ 
\ 


Possesses rapid air-drying qualities, 
reducing drying time between coats 
and in preparation for racking. 





Has exceptional adhesive qualities 
but can be removed easily after 
plating. 


\ 
\ 
\ 





Has good dielectric strength result- 
ing in a clean line of demarcation 
with no loss of current. 


Assures extreme accuracy, with no 
possibility of a lacquer etch on pre- 
tision-lapped finishes. 


Absolutely neutral and will not con- 
taminate any plating solution. 


Available in red and black, identical 
in all physical characteristics. Red 
shipped unless otherwise specified. 


* MICCROMASK STOP-OFF LACQUER is the product of 


years of continued research and development in our own 

Developed and Manufactured laboratories—tested and proven in our own plating plant 
by Experienced Platers under actual operating conditions. . .. Its ease of ap- 
plication, positive protection and overall economy are 

a gee so exceptional that a thorough trial in your plant will 


miICCRO, x prove a revelation. Write for detailed bulletin. 


MICHIGAN CHROME AND CHEMICAL COMPANY 


6340 East Jefferson Avenue . Detroit 7, Michigan 
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AND BROUGHT A WHOLE FAMILY ALONG! 


. . . ANOTHER EXAMPLE OF PENNSALT 
CLEANERS AND SERVICE AT WORK 


A New Jersey concern was plating cad- 
mium on sheet steel after removing pre- 
serving and stamping oils. They had set 
up a 10-step electrolytic cleaning cycle. 
It was slow, costly, and not too successful 
from a plating standpoint. 


The Pennsalt field representative studied 
the operation, recommended a _high- 
speed Pennsalt electrocleaner. Superior 
plating resulted and in addition, a hand 
scrubbing operation, two rinses and a 
dip in soap solution were eliminated. 
Minus these 4 steps, the cycle is about 


$100 per week cheaper to run. And, a 
50% increase in production was achieved. 


SEND FOR CASE REPORT 

If you want more details on this case, 
send for Case Report No. 66-9. If you 
have a problem in any type of metal 
cleaning, let your Pennsalt man tackle 
it. He can often show you how Pennsalt 
products .and service produce better 
work at lower cost. 


\PENN Vay SALT/ 


METAL CLEANERS 
98 YEARS OF SERVICE TO INDUSTRY 


SPECIAL CHEMICALS DIVISION 


PENNSYLVANIA SALT MANUFACTURING COMPANY 


1000 WIDENER BUILDING, PHILADELPHIA 7, PA. 
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RACKS WEAR OUT- 
COATINGS DON'T! 


Unichrome Coating 203 





outlasts racks in severe bath 


Six weeks in an anodic, hydrochloric acid 
treatment eats away rack contacts, yet leaves 
Coating 203 untouched—reports a large, in- 





dustrial plant! One more case where a 
Unichromecoating actually outlasts the rack! 

And you can be sure 203 will give you 
extra service in any plating process. It has 
proved it can take them all in hundreds of 
plating plants. Save time, money—and racks 
—by availing yourself of this tougher air- 
drying coating. Write for prices and details. 


No failure of Coating 203 
while contacts wear far apart! 


ROME] 
Trade Mark Reg. U.S. Pat. Off. 


RACK COATINGS—Products of 


UNITED CHROMIUM, INCORPORATED c 51 €. 42nd St., New York 17, N.Y. 
Detroit 7, Mich. °* Waterbury 90,Conn. ¢* Chicago4,!ll. ¢ Dayton 2, Ohio + Los Angeles 11, Cal 
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THESE COWLES SPECIALTIES 
MAKE METAL CLEANING 


“ii 


SOAKLEEN 


KW & 347 


AIXOL 


/MURAC 


if 


presoak cleaner for die cast- 
ings—it penetrates and loosens 
buffing compounds and tripoli. 


» alkaline electro cleaners for 


die castings, brass, copper and 
steel—also can be used in wash- 
ing machines — free rinsing. 


,, improved emulsion solvent 


type cleaner for all metals in 
still tanks and washing ma- 
chines—also rust preventive 
for steel . . . ideal for pre- 
cleaning before Bonderizing. 


"inhibited acid cleaning and 


descaling compound—does not 
attack base metal noticeably. 


TECHNICAL SERVICE ON REQUEST. 


We will gladly make recommendations. 


Prompt Delivery. 





THE COWLES DETERGENT COMPANY 


METAL CLEANER DEPARTMENT 


7016 EUCLID AVENUE 


1016 


e CLEVELAND 3, OHIO 
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THE COMPLETE, 
COSTREDUCING — 
LINE OF 





© For Steel 
AP - EL- 345 - 320 


®@ For Aluminum 
AE-PC-LIXOL 


¢ All purpose, low cost 
washing machine cleaners § 
B-PS-SM-LIXOL 


® Non-clogging steam 


jenny cleaner GM 


® Wire coating compound 
wc 


¢ All purpose stripper 
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‘> FoR Pass PLATING 
LASALCO’S 


New Intermediate Barrel Plater 


_Seemamar eee a, 












2m. 


QUICK AND EASY 
LOADING 

@ Cylinder swings 
‘forward and head 
is held in position 
for loading. 

@ Switch type neg- 


ative contact is 
made automati- 


ly wh fin- ; 
gar te leeecedl tabs Nothing Plates 
— Gat the Load 


@ Serves for all jobs requiring 


SIMPLIFIED TIME- capacities between a small utility 
plater and regular size Richards 

SAVING UNLOADING aiielh Minis 

e Automatically e 4 h.p. motor; 3 speeds — 2, 4 


or 12 r.p.m.; inside dimensions of 
cylinder—10” diameter x 18”; 
capacity 8 qts., or 30 Ibs., maxi- 
secured by handle and pect ena with steel tank for 
ratchet: arrangement. cyanide solutions, or rubber lined 
Load can be emptied tank for nickel solutions. 
right into tote baskets 

—unloading trays are 

not necessary. 


placed in position for 
unloading, cylinder is 





LASALCO, INC. 
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Why, that’s easy teacher . . 





SYNTHETIC 


GLUE 


Always a Production Booster -- 


<CNOW THE FACTS Preferred to Animal Glue for 
BEFORE YOU BUY... most Polishing Operations 


Ailler's Synthetic Glue, another of the celebrated Miller Quality 

roducts is your answer to the glue shortage and search for the 

erfect wheel adhesive. 

Freedom from glazing, unusually fine penetration of the wheel knap 
nd the perfection with which each particle of abrasive is gripped to 
romote ideal cutting are all important features of this glue — but we 
on't want to just tell you about Miller's Synthetic Glue, we want to 
how you what a bang-up job it will do — how it will boost your produc- 
on, improve your polishing. 

Use the convenient clip-out form below and send for your generous free 
ample today! 


}. C. MILLER COMPANY 

















ONCE YOU TRY IT— YOU'LL ALWAYS BUY IT 


J. C. MILLER COMPANY SEND ME A FREE SAMPLE OF 


55 MT. VERNON, N. W. MILLER SYNTHETIC GLUE 
GRAND RAPIDS 4, MICHIGAN 


NAME__ 
COMPANY____ anal 

a, a Ne aI 
ee | 
TYPE OF WORK____DRYING CONDITIONS_____-—. 


CLEAN FASTER! 


DIVERSEY NO. 99 ASSURES 
Now INSTANTANEOUS WETTING POWER! 





ORDINARY DIVERSEY No 99 
CLEANER 


String test proves it! 














: THE AMAZING NEW €LEAN THOROUGHLY! 
| HEAVY DUTY SOAK TANK CLEANER THAT ELIM- DIVERSEY NO. 99 PROVIDES 
INATES ONE OR MORE PRE-CLEANING OPERATIONS! POWERFUL DIRT DISPERSION ACTION! 


Yes, case histories reveal that new Diversey 
No. 99 eliminates many solvent pre-soak and 
hand-wipe operations . . . often cuts cleaning 
| cost in half! In addition, Diversey No. 99 solu- 
' tions outlast ordinary cleaners as much as 2 to | 
. more than pays for itself! 

' Check the many outstanding features of this 
unique, non-caustic yet powerful approach to 
|) greater cleaning efficiency . . . greater savings! 
Diversey No. 99 is specially designed for heavy 
duty soak tank cleaning of iron, steel, copper, 

brass, magnesium and zinc alloys. 





er Synthetic dirt test proves it! 


Mm TEN OUTSTANDING ADVANTAGES | ou) syecty 
ns YOU GET WITH DIVERSEY NO. 99! DIVERSEY NO. 99 IS NON-CAUSTIC! 


1. Possesses instantaneous wetting action 
with complete penetration of foreign 

; matter. 

» 2. Rapid and complete dispersion of solid 

: dirt particles. 

3. Free of caustic soda. 

' 4. Superior water softening power ties up 
major portion of hardness into soluble 
complex form so it cannot precipitate. 

5. Solutions rapidly emulsify mineral oil, 
Grease, waxes, tallows, sulfurized and 
chlorinated oils, fats, fatty acids and 
compound oils and mixtures. 





6. Strong peptizing power. Hand test proves it! 
| 7. Complete free rinsing action. 
~ 8. Completely soluble and 100% active. For Complete Information Write: 
9. A white, free-flowing granular product. 
Practically dustless . . . will not give off THE DIVERSEY CORPORATION 
— fumes, is odorless and easy on the hands, Metal Industry Department 
aos 10. Economical to use. 53 W. Jackson Blvd., Chicago 4, III. 
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GENERAL CHEMICAL COMPANY 


Nine Different Groups of fluorine 
compounds—embracing half a hundred 
organic and inorganic products—these 
are the contributions of General Chem- 
ical’s Fluorine Research, to American 
Indusi:y to date. Many more are ready 
for announcement, for General Chemi- 
cal’s work in the field of fluorine chem- 
istry is extensive and continuous, ever 
reaching into the unexplored. 

That is why General Chemical Com- 
pany is recognized as “First in Fluorides” the nation over. 
First... in the diversity and availability of its products, 
First... in the scope and achievement of its Research. 
First ... in its knowledge of the present and potential 
applications of these increasingly important Basic Chemi- 
cals for American Industry. 

Whenever you require fluorine chemicals—those listed 
here or others made for your particular needs—rely on 
General Chemical Company. 
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1 Alkali Fluorides 
> General Chemical Fluorine Compounds > °ctivn, uals 


The following products are available either in commercial 

or experimental quantities. For information contact General A 
Chemical Fluorine Division, 40 Rector Street, N.Y. 6, N.Y. : Metal Fluorides 
Aluminum Fluoride 
Antimony Trifluoride 
Barium Fluoride 
Cadmium Fluoride 
Calcium Fluoride 
Chromium Fluoride 
Copper Fluoride 
Ferric Fluoride 

Lead Fluoride 
Magnesium Fluoride 
Nickel Fluoride 
Strontium Fluoride 
Zinc Fluoride 





LIGHT METAL CASTING 7 
3 Double Fluorides 


» 
2 TY Potassium Chromium Fluoride 
a G Potassium Ferric Fluoride 
FF / 
: 7 Potassium Titanium Fluoride 


4 Non-Metal Fluorides 


Boron Fiuoride—Diethyl Ether Complex 
Sulfur Hexafivoride 


5 Acid Fluorides 


Ammonium Bifluoride 

Potassium Bifluoride 

Potassium Polyacid Fluoride 50” 
Sodium Bifivoride 


6 Alkali Fluoborates 


Ammonium Fluoborate 
Potassium Fluoborate 
Sodium Fluoborate 


7 Metal Fluoborate Solutions 


Cadmium Fluoborate 
Chromium Fluoborate 
Cobalt Fiuoborate 
Copper Fluoborate 
Ferrous Fluoborate 
Indium Fluoborate 
Lead Fluoborate 


M Flueh 
F 





Mercuric Fiuoborate 
INSECTICIDES RIMMING STEEL CATALYSTS Nickel Flvoborate 
Silver Fluoborate 
Stannous (Tin) Fiuoborate 
Zine Fluoborate 





GENERAL CHEMICAL COMPANY 


40 Rector Street, New York 6, N. Y. 8 Fluorine Acids 
Sales and Technical Service Offices: Albany « Atlanta * Baltimore * Birmingham 3 
Boston * Bridgeport + Buffalo * Charlotte * Chicago * Cleveland * Denver Fivoboric Acid 
Detroit + Houston * Kansas City * Los Angeles * Minneapolis * New York Flvosulfonic Acid 
Philadelphia * Pittsburgh * Providence * San Francisco * Seattle * St. Louis Nydretnerts Acid 
Wenatchee & Yakima ( Wash.) Hydrofivoric Acid, Anhydrous 


In Wisconsin: General Chemical Wisconsin Corporation, Milwaukee, Wis. 
In Canada: The Nichols Chemical Company, Limited * Montreal * Toronto * Vancouver g Organic Fluorine Compounds 
Ethylidene Fluoride (Genetron® 100) 
1,1,1 Diflvorochloroethane 
(Genetron® 101) 
#Reg. U. 8. Pat. Of. 
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Fhe FILTER 


that 


Plating Shop 
Men fire 
Ruying cae 


Oe) ae 
REPUTATION 


Outstanding for protection against pitting, spotting, 
poor adhesion, formation of nodules, etc., which mean 
rejects and reworking, ““Sealed-Disc” Filters have won 
high reputation in plating rooms large and small all 
over the world. 

You too, can take advantage of the savings in time 
and labor by using an Alsop “Sealed-Disc” Filter in 
your plant. 

**Sealed-Disc” Filters remove all traces of dirt, dust, 
oil, sludge and all other impurities from plating solu 
tions. They are light, compact, portable and easy to 
move from one tank to another for instant use. 

Our new catalog gives you all the facts. 


The Alsop Engineering Corporation, 209 Fine Street, 
Milldale, Connecticut. 


ALSOP ENGINEERING CORPORATION 





yze> | 


‘Sealed Mis c j 
PULTERS fj 


For Plating Solutron 





SEND FOR THIS 
NEW CATALOG 
Write for your copy o 
P-347 which tells exactly 
how, why  and_ where 
“*Sealed-Disc’”’ Filters can 
help you get finer finished 
plated work from your 

plating solutions 





Filters, Filter Discs, Pumps, Tanks, Mixers, Agitators 
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EDITORIAL 


A. E. S. MILESTONES 


With the close of the 34th Annual Convention, another and most 
important milestone in the Society’s history has been passed. 

The largest attendance at a convention, the greatest Industrial Fin- 
ishing Exposition, the excellent technical sessions and the wholehearted 
cooperation of the members of the Detroit Branch in handling the con- 
vention are all recorded in the minds of the visitors and in the archives 
of the Society. We are indebted to George Nankervis and his Convention 
Committee members for this history-making milestone in the Society’s 
record. 

The active interest shown by many Branches in the proposed revi- 
sion of the Constitution indicates that the members are concerned in 
the operation of their Society. This interest clearly demonstrates the 
youthfulness, ambitions and clarity of thinking on the part of the mem- 
bership. This is truly a healthy condition. 

The health of this interest is further demonstrated by the activity 
of those members who can trace their membership back for many years, 
even to the founding of the Society, and who are still helping us young- 
sters steer a proper course for this growing educational organization. 
May their interest never cease. 

The wholehearted cooperation of the Delegates in accepting the 
budget and providing the Executive Board with means of strengthening 
the financial foundation of your Society is a tribute to the confidence 
the Delegates have shown in the National Officers. 

The coming year promises to be a busy one for your Executive Board. 
Art Logozzo will be the chairman of the five-member Constitution Revi- 
sion Committee. Each member will represent a geographically deter- 
mined group of Branches and will be charged with the responsibility of 
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correlating all the ideas of the Branches in his district. It is requested 
that the President of each Branch have his Branch’s views ready for 
submission to his representative by the early part of September. This 
is imperative in order that the proposed revision be published in January. 

The Educational Chairman will be busy in completing plans for 
educational aids to interest high school students in metal finishing and 
having colleges offer subjects of interest to those wishing to specialize in 
metal finishing as a career. 

The Membership Chairman’s chief interest is to see the membership 
of the Society cross the 5,000 mark. 

The Exhibits Chairman has set as his goal a Convention Exhibit in 
which every Branch will participate. This goal has not been attained since 
1939 in Asbury Park when Newark was the Host Branch. 

These goals—a New Constitution, Metal Finishing Courses in the 
high schools and colleges, a Membership of over 5,000, and every Branch 
represented at the Exhibition—cannot be attained by your Officers. 
They can only be reached by each and every member placing his shoulder 
to the wheel and making the wheels in this highly geared educational 
Society drive with the precision of a fine chronometer. 

Do your part to make the next milestone, the 35th Convention in 
Atlantic City, the most significant one in the history of the Society! 


We. Vianwslline 


President. 


1024 Tue Montuiy REVIEW 








Si 





sted 
for 
lhis 
ary, 
for 
and 


ship 


t in 


nce 





the 
nch 
ers. 
der 
nail 


in 


saooorie _ emensen amasenen . a be 








These SMALL, PERFECT CRYSTALS 
are superior to large crystals, giving @ 
you many advantages. McGEAN 
NICKEL SULPHATE is: * @ 
7 o> 
@ EASY TO HANDLE @ AVAILABLE FOR 


enich in purity @ “) IMMEDIATE DELIVERY 


@ FREE FLOWING PACKED IN 100 LB. BAGS 
@ DISSOLVES READILY 














The McGEAN CHEMICAL COMPANY 


REPUBLIC BUILDING CLEVELAND 15, OHIO 





SEPTEMBE 
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BLISTERING OF CADMIUM PLATE 


ON SOLDERED STEEL 


E. R. BOWERMAN 


Sylvania Electric Products Company, Engineering Research 


Department, Sylvania Center, Bayside, N. Y. 


Summary 

Blistering of electrodeposited coatings 
has generally been attributed to faulty 
plating techniques. A new type of blistering 
is described which is due to alloy formation 
between the electrodeposited metal and the 
base metal. In the case of cadmium coatings 
over steel which have been soldered with 
lead-tin solder, the area of blistering is 
observed to spread from the soldered joint 
at temperatures above 150°C. The magnitude 
of spreading of the blistered area is shown to 
be a function of the cadmium plate thickness 
and of the duration of the heating. 


Introduction 

Blisters in electrodeposited coatings are 
occasionally observed and are usually at- 
tributed to improper preparation of the base 
metal prior to plating, the presence of 
impurities in the plating solution, or the 
telease from the base metal of gas which 
cannot readily diffuse through the plated 
metal. While composite metals present a 
more difficult problem of preparation prior 
to plating than a single metal, a satisfactory 
method generally can be worked out which 
will give sound, adherent deposits. The 
incidence of blistering in production plating 
is consequently regarded as a failure of the 
plating department to follow specifications 
and sound operating practice. In fact, this 
belief is so frequently encountered that it 
appears that another cause of blistering, 
alloy formation between the deposit and the 
base metal, has not received anywhere near 
the recognition it deserves. 
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From a simple physical point of view, the 
alloying of metals may occur in three general 
modes: 


1. Solid solution formation 
2. Compound formation 
3. Eutectic formation 


The first mode, by which such familiar 
processes take place as the diffusion of 
indium into lead, the solution of chromium 
in iron, and the solution of copper in nickel, 
will be omitted from the discussion since no 
blistering is encountered which is due wholly 
to such alloying. In fact, the usual result 
of solid-solution type alloying is the strength- 
ening of the bond between deposit and base 
metal. 

The second mode, compound formation, 
occurs frequently; examples are alloying of 
zine with iron and of zine with nickel. The 
former is usually not desired because brittle 
intermetallic compounds are formed which 
reduce the ductility of the coating! and, 
at high temperatures, may even cause 
tensile failure of the base metal?. In the 
latter a desirable corrosion resistant gamma 
phase may be formed under proper con- 
ditions :*, In general the formation of 
compounds is not associated with blistering 
but with cracking of alloy layers subjected 
to deformation. 

The third mode, eutectic formation, is 
responsible for the type of blistering problem 
considered here. Contrasted with other 
modes of alloying, it is characterized by 
substantial lowering of liquidus tempera- 
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ture, 7.¢e., the lowest temperature at which 
a liquid phase exists in a system at equi- 
librium. In the case of the so-called soft 
metals, cadmium, zinc, tin, and lead, the 
melting points of which are relatively low 
for a metal, the formation of a ternary 
eutectic results in a liquidus temperature 
sufficiently low to be a source of blistering 
when ambient temperatures are above 150° 
C (302°F). 





Fig. 1. Blistered area 20 mm from 

soldered joint on steel part, cadmium 

plated and heated to 150°C for 1 hour. 
14X 


Fig. 1 shows the magnified appearance of 
this type of blisters that developed after 
heating to 150°C for one hour a cadmium- 
plated steel part which had a soldered joint 
at a distance of 20 mm from the spot shown. 
The fact that the entire surface of the piece 
(40 x 30 mm), except for the area immediately 
over the solder joint, was covered with 
blisters resulted in some confusion before 
the actual cause was identified. 

Referring to Table I it is seen that this 
part had been heated to some 5°C above the 
ternary lead-tin-cadmium eutectic point. 








TABLE I 
Melting Points of Eutectics 
Eutectic Point 
System Temperature, °C. 
Cadmium-Lead’............ 249 
Cadmium-Tin’.......... - 176 
Cadmium-Zinc’............ 263 
a 181 
Lead-Zinc!*......... may 318 
Tin-Zinc'*...... : : 199 
Cadmium-Lead-Tin ...... 145 
Lead-Tin-Zinc™...... . 167 
Cadmium-Lead-Tin-Zinc’.. 136 
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This particular eutectic formation was found 
to be responsible for the blistering in the 
experiments to be described. It should be 
stated that this type of blistering has been 
observed only over ferrous-base materials 
and not over brass. However, any advantage 
which might be gained from the substitution 
of brass for steel is lost in another way, since 
cadmium-plating over brass has its own 
peculiar incompatibility, that of whisker 
formation, which has been discussed else- 
where’. 

The alloys of the soft metals have been 
studied by Stoffel® and Swartz? from a 
metallurgical point of view and by Budgen® 
and Burgess and Woodward? from the stand- 
point of their use as solders. Mention of the 
fact that changes in structure may take 
place due to alloying between soft metal 
deposits and brass metals is made by Pfan- 
hauser! but the role of this alloying in 
blister formation has apparently been 
generally overlooked. 


Experimental 
For this investigation samples were pre- 
pared under the following conditions: 


Base Metal: 
Expeciments I-IV, VI 
Cold colled SAE 1010 steel, 14 hard 
temper, prime finish 

I:xperiment V 

Yellow brass ,dead soft temper, polished 
Cleaning: 

1. Brush with a 1 : 1 mixture of pumice 
and tertiary sodium phosphate. 

2. Electroclean as indicated in the ex- 
periment in a 2 oz/gal solution of a 
mixture of 60 per cent trisodium phos- 
phate, 30 per cent sodium carbonate 
and 10 per cent caustic soda at 92° 
C (188°F) and 300 asf. 

3. Spray Rinse. 

4. Acid dip in 2 per cent hydrochloric 
acid at room temperature. 

5. Spray Rinse. 


Plating: 

Solution* 
Cadmium as metal............4.5 oz/gal 
Tota] Sodium Cyanide........17.5 oz/gal 





*Cadalyle, a proprietary solution of E. I. duPont 
de Nemours & Company. 
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Total NaCN 





Ratio TT octniei via abe 

Cd 
Sodium Hydroxide............ 3.2 oz/gal 
Brightener**..................0.75 oz/gal 
Current. Density.................. .36 asf 
Temperature........ a ee 


The solution was filtered through No. 52 
Whatman filter paper. 

Agitation was produced by means of a 
glass propeller in front of the panel. A 
plating rack was used to obtain a very 
uniform deposit thickness over the panel 
surface. 

A plating thickness of 0.0606 inch was 
applied unless otherwise noted. 

After plating, the samples were rinsed, 
wiped dry with a jet of clean air and placed 
in an oven at 150°C (302°F). The samples 
were inspected after 10 minutes and after 
one hour at which time they were removed. 
Soldering: 

The samples for the determination of the 
effect of solders had been prepared with a 
spot of the solder on one face. A flux con- 
sisting of 600 g zinc chloride, 200 g ammonium 
chloride in 1000cc of water was used liberally 
and heating was accomplished by means of a 
reducing gas-oxygen flame from a_ hand 
torch. Heating was curtailed as soon as 
the solder was observed to wet the steel. 


EXPERIMENT I 
Effect of Cleaning of Steel 
The appearance of the blisters as shown in 
Fig. 1 gave the impression that the cause 
might actually be release of gas from the 
base metal. 
surfaces of five steel panels were prepared 


To test this hypothesis the 


according to the standard cycle set forth 
above with the following variations: 


Sample 1. Cathodic cleaning for 10 seconds 

Sample 2. Anodic cleaning for 10 seconds 

Sample 3. Cathodic cleaning for 50 seconds 
followed by anodic cleaning for 
10 seconds 

Sample 4. Anodic cleaning for 50 seconds 
followed by cathodic cleaning for 
10 seconds 

Sample 5. Cathodic cleaning for 3 minutes 
followed by a quick rinse and a 





**Cadalyte Brightener 
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10 second dip in 50 per cent 
hydrochloric acid at 90°C (194°F) 


in place of cold 2 per cent acid. 


There was no evidence of blistering on 
Samples 1-5 after heating in air. Should the 
blistering be due solely to the inclusion of 
gas during cleaning or plating, extensive 
blistering should have been detected. Since 
even Sample 5 was not blistered although it 
had been subjected to conditions conducive 
to hydrogen loading of the metal, one must 
conclude that gas alone is not responsible 
for the blistering observed. 


EXPERIMENT II 

Cadmium Plating over Lead-Tin Solder 

Having eliminated the possibility of the 
blistering being caused exclusively by gas, 
sample steel panels were prepared with a 
central drop of solder to simulate the com- 
bination of metals of the article of Fig. 1. 
These panels were then cleaned, Sample 6 
anodically and Samples 7 and 8 cathodically, 
plated with the standard 0.0006 inch thick- 
ness of cadmium, and heated in air to 150°C 
(302°F). 

No difference was noted in the appearance 
of the three samples. Fig. 2 shows the ap- 
pearance of Sample 8 at four different stages. 
Fig. 2a is a photograph taken before heating 
with the solder spot about 1 cm in diameter. 
After 10 minutes of heating at 150°C (Fig. 
2b) there was a striking change in appear- 
ance in the vicinity of the solder spot: the 
surface to a distance of approximately 5 mm 
beyond the solder spot had become dis- 
colored and blistered. After one hour at 
150°C (Fig. 2c) the discolored area had 
spread to approximately 1 cm around the 
solder spot and the blistering had become 
pronounced. The heating was continued for 
24 hours (Fig. 2d) after which the blistering 
was observed to extend a distance of 52 
mm to a remote edge of the specimen. 

It is interesting to note the persistence 
of major structutal landmarks in Figs. 2b, 
2c and 2d. The large, elongated blisters 
radiating from the sunken plateau around the 
solder spot can be observed in all three. 
The blisters directly over the solder spot are 
very brittle in comparison with the blisters 
over the steel; the latter may be smoothed 
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Fig. 2. Steel specimen with solder spot, after cadmium plating: (a) before heating, 
(b) after heating for 10 minutes at 150°C, (c) after heating for 1 hour at 150°C, (d) 
after heating for 24 hours at 150°C. 1.8X reduced to0.9X 


out by a slight burnishing action. Initially, 
the blisters over the solder stand out clearly 
and the surface is bright, but as heating is 
continued the blisters are absorbed into the 
solder spot and the general appearance be- 
comes quite dull. Two separate unblisteied 





Fig. 3. Enlarged view of blisters in 
Fig. 2d. 60X reduced to 30X 
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areas may be noted. The first, already re- 
ferred to, is the sunken plateau adjacent to 
the solder spot. The second is an outermost 
area which is well defined in Fig. 2c; it 
appears as a milky band in contrast with 
the bright cadmium surface. 

Fig. 3 shows the magnified appearance of 
the blisters in Fig. 2d. Comparison of the 
original blisters in Fig. 1 with those in Fig. 
3 shows only one major difference: the 
cracks found in the original blisters are not 
present in the latter. It can be supposed that 
impurities or gas have been coincidentally 
present in the original case and to have 
altered the appearance. Subsequent ex- 
periment (VI) tends to confirm this hypoth- 
esis. No apparent difference was noted 
between the appearance of the anodically 
and cathodically cleaned specimens. 


EXPERIMENT III 
Single Metal Solders 
4 In order to study the effect on binary metal 
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combinations, two samples were prepared 
with each of the following metals soldered 
to steel by the same technique as was used 
in the preparation of the samples in Ex- 
periment IT and described p.eviously under 
Experimental. The zinc ammonium chloride 
flux gave good wetting of the steel by each 
of the methods at temperatures slightly 
above their melting points. One sample was 
subjected to anodic cleaning and the other 
to cathodic cleaning. 





Cleaning 
Anodic Cathodic 
» Lead....... Sample 9 Sample 10 
Tin........ Sample 11 Sample 12 
ae Sample 13 Sample 14 
Cadmium... Sample 15 Sample 16 


TABLE II 





Effect of Cadmium Plate Thickness on Steel 
on Spreading of Discoloration 














Sample Cadmium Distance of 
No. Thickness* Spreading** 
Inch mm 
17 0.00010 , 
18 0.00017 1 
19 0.00022 1 
20 0.00028 1, 
21 0.00034 1% 
22 0.00045 2 
23 0.00056 8 
24 0.00060 6 
25 0.00065 7 
26 0.00083 11 
27 0.00084 10 
28 0.00093 8 
29 0.00095 7 
30 0.00110 6 
31 0.00200 6 





No blistering was observed on Samples 9 
to 16 after heating in air. This is to be 
expected, since the temperature of heating 
was much lower than any of the eutectic 
points and consequently no appreciable 
amount of alloying would be expected. 


EXPERIMENT IV 
Effect of Cadmium Thickness 

In adjusting the plating conditions for the 
preparation of Samples 6, 7 and 8 to obtain 
the standard cadmium thickness of 0.0006 
inch, it was noticed that the extent of 
blistering was a function of the plate thick- 
ness. A series of steel panels with solder 
spots was cadmium plated to study this 
factor; the plate thicknesses are given in 
the second column of Table II, and the spread 
of discoloration and the blistering resulting 
from heating at 150°C for one hour is given 
in the third column. 

After heating, blistering was observed di- 
rectly over the solder in all cases. Samples 
17-22 did not exhibit any blistering other than 
on the solder and only a slight discoloration, 
which may be considered evidence of alloying 
on heating, to distances which varied between 
0.5 and 2mm from the solder spot depending 
upon the cadmium thickness. Samples 23-27 
showed extensive blistering remote from 
the solder spot. The area of blistering ap- 
peared to increase with the plate thickness 
until the latter was. approximately 0.0008 
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*By Magna-Gage!! 
**Spread of discoloration and blistering from 
edge of solder spot 





inch; with heavier coatings the blistered 
area decreased in size, although individual 
blisters became very large. This effect 
of deposit thickness pointed to an explana- 
tion of the lack of blistering on testing of 
certain competitive samples. Examination 
showed these deposits to be less than 0.0002 
inch thick. Tests of cadmium deposits 
between 0.0005 and 0.0008 inch invariably 
showed 100 per cent blistering. 


EXPERIMENT V 
Effect of Plating on Brass 
Among the first observations made in 
the course of the investigation was the lack 
of blistering of cadmium on brass. As 
previously mentioned, plating of cadmium 
over brass is usually undesirable in the radio 
TABLE III 


Effect of Cadmium Plate Thickness on Brass 
on Spreading of Discoloration 











Sample Cadmium Distance of 
Ne. Thickness* Spreading** 
Inch mm 
32 0.00012 2 
33 0.00022 2 
34 0.00038 1 
35 0.00089 4 








*By Hull & Strausser Method’? 
**Spread of discoloration from edge of solder 
spot 
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industry because of the possibility of whisker 
formation®, although favorable service con- 
ditions may occasionally permit its use. As 
an aid to the understanding of this phenom- 
enon, a series of specimens was prepared 
with lead-tin solder spots on yellow brass, 
cathodically cleaned, and cadmium plated. 

Blistering was observed on Samples 32-35 
(Table ILI) only directly over the solder. All 
samples showed only slight evidence of 
spreading of discoloration, although the 
thin coatings showed the greatest spread. 
The size of the blisters increased with plate 
thickness. 


EXPERIMENT VI 
Effect of Storage in Plating Tank Prior to 
Plating 

During preparation of samples for this 
investigation, it was noted that marked 
discoloration occurred in the vicinity of the 
solder spots at the stat of plating. This 
effect was prevented by making cathodic 
contact to the panel before immersion in 
the plating solution so that electroplating 
started immediately upon introduction of 
the panel into the bath. 

In order to ascertain the extent to which 
this smutting would contribute to blistering, 
samples were deliberately stored in. the 
plating bath for various lengths of time 
prior to plating, Sample 36 for 5 minutes and 
Sample 37 for 20 minutes. 

Some tendency for preferential blistering 
of the smutted areas was observed. On 
Sample 37 the blistering appeared to follow 
streaks below the solder spot for a distance 
of 16 mm. On Sample 36 the blistering was 
apparently random; both simulated to a 
greater degree the appearance of the blister- 
ing observed on condensers. The occurrence 
of cracks in the blisters was only a fraction 
of that encountered on the part in Fig. 1, 
but this might have been due to the milder 
cleaning technique used in preparing Samples 
36 and 37. 

Discussion 

The new type of blistering described in 
Experiments I, IL and III has been shown 
to be the result of the formation of a liquid 
phase of a ternary alloy of lead-tin-cadmium 
which spreads over steel with the coinci- 
dental production of blisters. These blisters, 
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occurring as they do well beyond the source, 
may not at first be recognized. This is 
particularly true where other disturbing 
factors exist such as smut from storage of 
the part in the tank prior to plating, residues 
from overpickling or cleaning, lead contami- 
nation of the electrolytic baths, and gas in 
the base metal. 

The dependency of this blistering phenom- 
enon upon plate thickness has yet to be 
explained in a satisfactory manner. It is 
unfortunate that the thickness for maximum 
spread lies so close to the usual recom- 
mended thickness of 0.0005 inch for ASTM 
type NS coatings!®. It was most discon- 
certing, early in the investigation, to find 
that thin cadmium coatings produced by 
other platers in poorly controlled and even 
dirty solutions would pass the blistering 
test. The discovery of the effect of thickness 
did much to bolster confidence in the value 
of careful, close control of the plating proc- 
esses. 

The actual structure of the coating in the 
different areas on or around the solder spot 
is under further study as is the matter of the 
lack of spreading of the blistering over brass. 
A possible explanation for the latter may be 
that intermetallic compounds are readily 
formed between soft metals and brass but 
are not readily formed at these temperatures 
between the soft metals and ferrous base 
metals; intermetallic compounds having by 
nature high melting points would not flow 
at these temperatures. 

This paper has been limited to the study 
of the cadmium-tin-lead system. Another 
system which would be expected to give a 
similar type of blistering is the zinc-tin-lead 
system. Alloy formation has been observed 
in zine coatings over solder spots at temp- 
eratures above the eutectic temperature of 
167°F. However, to date no formation or 
spreading of blisters has been found on 
zinc plated samples prepared in a manner 
similar to the cadmium plated samples. 


Literature References 
1 Pierce, W. M., Metals Handbook, 1939 ed. 
American Society for Metals, Cleveland, Ohio, 
p. 1113. 
2 Page, F., 
Temperatures. 
1943. 


Zine—Saboteur of Sleel at Elevated 
Proc. Am. Electroplaters’ Soc., 


1031 








3 Hubel, J. E., The Corronizing Process. Products 
Finishing 6, 12 (1942), 

4 Bemiller, J. E., and Antel, D. C., Corronizing 
Wire Screen Cloth Using Radiant Heating, Monthly 
Rev. Am. Electroplaters’ Soc. 33, 708 (1946). 

s Cobb, H. L., Cadmium Whiskers, Monthly 
Rev. Am. Electroplaters’ Soc. 33, 28 (Jan. 1946); 
Glasstone, S., Ibid, 33, 417 (Apr. 1946). 

6 Stoffel, A., Untersuchungen iiber bindre und 
terniére Legierungen von Zinn, Blei, Wismut und 
Cadmium. Z. anorg. Chem. 53, 137 (1907). 

7 Swartz, C. E., A Study of Certain Alloys of the 
Lead-Tin-Cadmium System with Reference to Their 
Use as Solders. Am. Inst. Mining Met. Engrs., 
Proc. Inst. Metals Div. 1928, 352-368. 

8’ Budgen, N. F., Solders Containing Cadmium, 
Their Properties, Preparations and Uses. Metal Ind. 
(N. Y.) 23, 104 (1925). 

® Burgess, G. K., and Woodward, R. W., A Sym- 
posium on the Conservation of Tin: Bronzes, Bearing 





Metals and Solders, Trans. Am. Inst. Mining Met. 
Engrs. 60, 175-181 (1919). 

10 Pfanhauser, W., Galvanolechnik, 8th Ed. APC 
reprint, 1946, J. S. Edwards, Ann Arbor, Michigan, 
p. 79. 

Brenner, A., Magnetic Methods for Measuring 
of Non-Maonetic Coatings on Iron and Steel. J. Re- 
search Nat'l. Bur. Standards ‘18, 565, (1937); 20, 
357 (1938). 

* Hull, R. C., and Strausser, P. W. C., Dropping 
Tests for Determining the Local Thickness of Electro- 
deposited Zinc and Cadmium Coatings. Monthly 
Rev. Am. Electroplaters’ Soc. 22, 9 (March 1935). 

3 American Society for Testing Materials, 
Philadelphia, Pa., A. S. T. M. Designation: A 165- 
40 T (1940). 

™ Hansen, M., Der Aufbau der Zweistlofflegier- 
ungen. APC reprint, 1943, Edwards Brothers, 
Ann Arbor, Michigan. 

's Bowerman, E. R., unpublished data. 





Annual N.A.M.F. Meeting 
in Detroit 


The Annual the National 
Association of Metal Finishers, Inc., was 


Meeting of 


held on June 25 in Detroit in conjunction 
with the A. E.S. Convention. Jobbing and 
contract platers from all parts of the United 
States and Canada as well as a visitor from 
England were present. 

The new President, Mr. C. R. Craw- 
FoRD of Chicago, welcomed the members, 
and a vote of thanks was extended to the 
retiring president, Mr. E. J. Musick of St. 
Louis. 

Reports were then made by Executive 


Secretary Raymonp M. Sunock, retiring 
Treasurer Henry J. Bock of Detroit, 
Finance Committee Chairman R. A. Cam- 


pist of Boston. Others reporting were Mr. 
Haroutp E. Coompes of Pasadena, Cal., 
on membership; Mr. Patuip SIevERING, 
Jr., of New York City on labor, Mr. Gkorcr 
Haropine of Detroit on trade relations, and 
Mr. Couieate Gitsert of New Hampshire 
on by-laws. The latter were amended to 
permit admittance as Class B members of in- 
vidual firms in areas having no local mem- 
ber associations, 

During the past year surveys have been 
made of the plating industry in Detroit and 
Chicago, and scarce materials were obtained 
for platers through the Small Business Divi- 
sion of U. S. Department of Commerce. 

Future projects include the publication of 
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a job-platers’ manual and a monthly news 
bulletin, and setting up a labor relation 
counciling service and a group insurance 
and hospitalization plan for the industry. 
The new Officers of the Association are: 
President—C, R. Crawrorp, Chicago 


First Vice-President—R. A. CampIsi, 
Boston 

Second V ice-President—H. E. Coomses of 
Pasadena 

Third Vice-President—Mr. Ecan, New 
Orleans 





Job Shop Operations 


The Masters Electropl.ting Association, 
123 William Street, New York 7, N. Y., in 
its Monthly Bulletin for June advises that 
the rate of operation among its members 
was 52!% per cent during June, 1947 against 
5714 per cent during May, 1947 and 80 per 
cent during June, 1946. 


Pinner to Attend 
International Conference 


“Walter L. Pinner, Past President of the 
American Electroplaters’ Society, Manager 
of Research & Development for the 
Houdaille-Hershey Corporation, Detroit, 
Mich., will attend the Third International 
Conference on Electrodeposition to be held 
September 17-20 at the Hyde Park Hoiel 
in London.” 
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Righi! W'S "GOOD-BYE FOREVER” TO OBJECTIONABLE 
ODORS OF OLD-FASHIONED ADHESIVES! 


BACK IN the horse and buggy days you couldn't avoid it. But 
now you don't have to stand for it—you don’t have to put up 
with Stockyards Odor in polishing adhesiyes one minute longer. 
Do as progressive plants everywhere are doing. Switch to 
GRIPMASTER ... the modern, more efficient, odor-free polishing 
wheel cement. There’s NO S.O. IN GRIPMASTER! 

Among America’s leading industries ...and in foreign countries 
over the globe... GRIPMASTER leads the way to new profits from 
polishing. Do this now. AT OUR EXPENSE, discover for yourself 
how GRIPMASTER (with its secret high-heat resisting ingredient) 
can increase your production . . . give you far more pieces per 
head! Clip coupon below. Send for generous free sample today! 


One grade grips ALL grains—300 to 20 
*Stockyards Odor 


GRIPMASTER DIVISION IN CANADA: 
NELSON CHEMICALS CORPORATION Nelson Chemical Co., Ltd. 
















12345 Schaefer Highway, Detroit 27, Mich. Windsor, Ontario 

Please send us a generous free sample of Gripmaster. 

COMPANY 

ATTENTION pe 
ADDRESS. 

CITY. STATE 
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A leading manufacturer of 
metal kitchen cabinets has 


found, in 3M Backstand Belts 
and 3M Contact Wheels, a way 
to cut grinding and finishing 
time in half. Corner welds and 
seams are given a smoother, 
cleaner finish in a fraction of 
the time—and at a fraction of 
the cost—required by other 
methods. For complete infor- 
mation on the 3M Method of 
Grinding and Finishing, see 


Made in U.S.A. by 


Minnesota Mininc & Mec. co. 


THE 3M company 


Saint Paul 6, Minn. 








your distributor of 3M Abrasive 
Products or mail the coupon 
below for our new “Step Up 
Production” booklet. 


3M 


BACKSTAND BELTS 


MR 747 


MINNESOTA MINING & MANUFACTURING COMPANY 
Saint Paul 6, Minnesota 


Please send us a copy of your new booklet describing 
the 3M Backstand Method of Grinding and Finishing. 


Name 





Firm 





Address 





City Zone State 





eT 


- GRINDING TIME 


REDUCED 49% 
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CHEMICAL FINISHING | 


F. P. HEARD, A.A.C.1., A.M.T.C. 


OF METALS 





| Metallurgist—Standard Telephones and Cables Pty., 
Ltd.— Sydney, Australia— Formerly of Common- 
wealth Government Small Arms Factory, Lithgow 





INTRODUCTION 


Along with most other fields of engineer- 
ing, chemical finishing has seen its share of 
advancement during the war particularly in 
its application to weapons requiring protec- 
tion where other finishes, such as plating or 
painting, are not applicable or even desir- 
able. While its field in peacetime produc- 
tion may be seen to diminish slightly, it 
can still play its part not only in the battle 
against corrosion but also in producing a 
pleasing, salable and durable finish. 

Chemical finishing means the conversion 
of the surface layer of a metal article from 
its metallic state to e chemical compound 
of that metal by chemical means. By far 
the most common reaction of this nature 
is conversion to an oxide, while phosphate 
coatings are extensively used, particularly 
on ferrous metals. 

It is proposed in this paper to limit de- 
tailed discussion to those processes with 
which the writer has had practical experi- 
ence. A number of other processes, which 
are probably quite satisfactory, will be men- 
tioned as of passing interest. 


OXIDE COATINGS ON 
FERROUS METALS 
The most prominent method of obtaining 
black oxide coatings on ferrous metals over 
the past few years has been treatment in 
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highly concentrated alkaline solutions at 
temperatures in the vicinity of 300° F. 

It is believed that the three main essen- 
tials to the process are (a) source of oxygen, 
(b) high pH, and (c) active contact between 
the chemical solution and the steel surface. 

In the early development of the process, 
solutions consisted merely of about 5 pounds 
per gallon* of sodium hydroxide, NaOH, and 
it was believed that the water was the 
source of oxygen. 

Considerable improvement was obtained 
by the addition of oxidizing agents, such 
as sodium or potassium nitrate, sodium or 
potassium nitrite, sodium or potassium 
chromate, potassium permanganate, chromic 
acid, manganese dioxide and lead oxide, to 
mention only some!. Addition agents for 
other purposes, known to have been used, 
are urea which definitely accelerates the 
reaction, at least halving the time, and 
sodium acetate which possibly acts as a 
buffer; but solutions containing these com- 
pounds are so difficult to control that their 
use is not warranted. 

The high pH is furnished by the high con- 
centration of alkali while the vigorous boil- 





*The gallon referred to in this article is 
probably the British Imperial gallon which 
equals about 1.2 U. S. gallons. 


1 Ib/Imp. gal = 0.83 Ib/U, §, gal. 
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ing of the solution provides the necessary 
intimate contact with the work. 


The chemical reactions involved in the 
process are rather obscure, but it would 
appear that the caustic soda has, at 
the temperature used, a slight solvent action 
on the iron forming sodium ferrite or so- 
dium ferrate or both, and that this com- 
pound is then converted to ferrous ferric 
oxide, Fe;0,, commonly known as magnetic 
oxide or magnetite. This compound is 
usually jet black, but it has been found 
possible to produce a range of colors from 
jet black through blue-black to brown and 
brown-red. Various factors affect the color, 
the most effective of which is boiling tem- 
perature and concentration. These two fac- 
tors are grouped together because the one 
is dependent entirely upon the other. It 
is well known that when a soluble salt, in 
this case caustic soda and the oxidizirg 
agent, is dissolved in water, the boiling 
point of the solution is raised. The jet black 
and blue black colors are produced within 
the range 280° to 320° F. As the tempera- 
ture is increased further, the brown and 
brown-red colors appear. However, as the 
writer’s experience has always been in the 
production of blacks with every care taken 
to prevent the formation of browns, no 
information can be given on the technique 
of producing the latter purposely. Their 
formation, when to the best of our knowl- 
edge all operating conditions have been per- 
fect for blacks, has at times been very 
disconcerting. 


These failures in most cases can be at- 
tributed to variations in type, prior heat 
treatment or surface condition of the steel. 
The more highly polished the steel, the 
better the result provided the surface has 
not beer too severely cold worked. Bright 
rolled steel with its cold worked surface 
frequently gives trouble, mainly in extend- 
ing the time required to produce a satis- 
factory thickness of coating. It has been 
stated in the literature that chromium steels 
cannot be processed, but. the writer hes had 
no serious trouble with steels containing up 
to 4 per cent chromium. A little difficulty 
was, at first, met in blackening jungle 
machetes made from 1 per cent chromium, 
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0.2 per cent zirconium steel. These blades 
are hand ground almost to size, then heat 
treated by a process known as austempering, 
hand polished and sharpened, and finally 
blackened. Unfortunately, a slight amount 
of surface decarburization cannot be avoided 
during austempering and, if this low carbon 
skin is not entirely removed by the subse- 
quent polishing, brown areas result where 
the blade has been insufficiently polished. 
More care during polishing soon overcame 
the trouble. Brown colors on steels contain- 
ing tungsten cannot be completely eradi- 
cated, probably due to the formation of 
tungstic oxide, WOs, which in its pure form 
is yellow. 

On one occasion when a batch of small 
flat springs were very brittle after treatment, 
caustic embrittlement was immediately sus- 
pected. A series of exhaustive tests were 
then carried out which showed that during 
the first half hour of immersion very slight 
embrittlement took place, but as the time 
was extended to as much as 24 hours, no 
further embrittlement could be detected. 
The total effect is so small as to be negligi- 
ble, and the condition could not be repro- 
duced. 


Preparation 

Preparation consists of cleaning by the 
usual methods in vapor degreasers or hot 
alkali cleaners with or without current, with 
shot or sand blasting, sand tumbling or 
pickling; any combination of the above 
being used according to the condition of 
the metal surface and the requirements 
of the subsequent finish. The work may be 
strung on wires or placed in baskets or on 
racks. Brass, copper, galvanized or zinc 
lined containers must not be used as they 
contaminate the solution with subsequent 
deposition of these metals on the work. 


Processing 

Immediately after preperation, the work 
is immersed in the processing bath. The 
tank is of welded mild steel and may be 
heated by steam, gas, or electricity, steam 
being decidedly preferred with heating coils 
of steel tubing. 

The preferred salt is a mixture contain- 
ing 70 per cent sodium hydroxide and 30 
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per cent sodium nitrate, the two con- 
stituents having been fused together and 
cast into moulds producing lumps about 
2 inch square by about 3 inch long. This is 
the best form in which to obtain the salts 
as it facilitates additions to the bath while 
in operation. In starting a new bath, about 
six inches of water is placed in the tank 
and heated to boiling. The salt, in succes- 
sive quantities of about 20 pounds at a 
time, is then placed in a basket and sus- 
pended in the boiling solution until dis- 
solved. As this volume of solution reaches 
the desired operating temperature, water 
and salt are further added until the desired 
volume and temperature is obtained. The 
solution will then contain about 10 pounds 
of salt per gallon. 

Great care should be taken in adding 
water as the resultant local super-heating 
at the point of contact between water and 
solution may cause a boil-over. If automatic 
temperature-concentration control is pro- 
vided, this problem is greatly simplified; 
otherwise the water should be added in a 
slow, continuous flow down the side of the 
tank. The automatic control consists of a 
bulb type tempersture-indicating controller 
operating a motorized valve in the water line 
through an on-off relay. As the solution 
evaporates and becomes more concentrated, 
the boiling point rises above the control 
temperature and the signal from the con- 
troller causes the motorized weter valve to 
open whereby water is added to the solu- 
tion. When sufficient water has been added 
to bring the boiling point below the control 
temperature, the controller signal causes the 
valve to close. In normal operation of a 
tank 40 x 24 x 24 inch deep, the time for 
water addition should be approximately one- 
half hour, shorter time being likely to cause 
boil-over and longer time being incon- 
venient and unnecessary, If automatic con- 
trol is not provided, it is advisable to adjust 
the water addition to a continuous flow just 
sufficient to make up evaporation losses. 

A good coating is not usually obtained 
immediately a new bath is made up, a con- 
dition familiar to platers with new plating 
baths. The difficulty is overcome in the 
same way, by processing scrap metal for a 
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day or two until good results are obtained. 

Processing may be carried out by either 
a single or a two-bath treatment, the former 
consisting of about 30 minutes at 290° to 
300° F and the latter of about 15 minutes 
at 290° F followed by 15 to 30 minutes at 
315° F. Experiment has shown that two- 
bath treatment definitely gives better pro- 
tection and wear resistance than the single- 
bath treatment. 

Maintenance of the bath is relatively 
simple. Drag-out losses should be replen- 
ished daily, a bath of the above dimensions 
requiring about 10 to 20 pounds of salt per 
8 hour shift. Occasionally straight caustic 
soda is added instead of the mixed salts in 
order to suppress the tendency to produce 
brown coatings. The brown sludge which 


_ forms at the bottom of the bath should be 


removed about every 80 to 100 hours of 
operation. 

Adequate goggles, gloves and apron should 
be worn by the operator, and the tanks 
should be provided with exhaust ducts or 
hoods or removable lids because splashes or 
spray from the solution are very injurious. 
An overhead monorail hoist is recom- 
mended for ease of handling. 


Finishing 

After removal from the processing tank, 
the work must be thoroughly wasbed in 
cold running water, dried, and sealed in 
some way such as by painting, lacquering, 
waxing or oiling. Dipping in hot soluble 
oil is an excellent, cheap finish. 

The thickness of coatings developed by 
this and similar processes has been variously 
quoted by suppliers of proprietary salts at 
from 0.00003 to 0.00004 inch. On the few 
oceasions that the writer has measured 
them, he has found them to be from 0.00004 
to 0.00006 inch. This does not mean that 
the original dimensions of the part are 
ircreased by this amount; on the contrary, 
the actual dimensional increase is apprecia- 
ably less because the iron tor the formation 
of the iron oxide coating must come from 
the parent metal, which, in effect, means 
that a small thickness of iron on the surface 
of the part is converted into a larger thick- 
ness of iron oxide. 
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Good protection against corrosion and 
wear as well as good appearance and adhe- 

_ sion are obtained, and the coating can be 
used as a base for paint or lacquer. Under 
severe tropical conditions, however, tests 
have proved oxide coatings very conside1- 
ably inferior to phosphate coatings. Their 
ability to hold lubricants and their low co- 
efficient of frictior have found oxide cort- 
ings a use on beering surfaces, particul< rly 
during the early “running in” stages, but 
claims of improved tool life have not been 
substantiated by practical results. Various 
types of lathe tools, mulling cutters, etc., 
both in carbon and high speed tool steels, 
have been tried without noticeable im- 
provement. 

Summing up, the process is rapid, simple 
to apply and control, relatively cheap and 
should find a number of uses in peacetime 
finishing. 


OTHER PROCESSES FOR STEEL 


Prior to the development of the alkali 
nitrate solutions, a number of methods were 
in use and in many cases still are. The 
simplest and probably oldest of these is 
straight-out heating to various temperatures 
which gives the various colors shown in 
Table I. The temperatures are only approxi- 
mate because many variables such as time, 
condition of the surface, type of steel, and 
medium surrounding the work affect the 
color. 


TABLE I 


Interterence Color on Steel 

















Temperature 
—- ——- | -——-— -----_— Color 
°F eS 
428 220 Pale yellow 
464 240 Straw yellow 
491 255 Brown yellow 
536 280 Purple 
554 290 Pale blue 
599 315 Dark blue 





Investigation into the effect of the me- 
dium surrounding the work led to the use 
of charcoal, molten lead, sand, and molten 
salts. Improved results were then obtained 
by heating to a pre-determined temperature 
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in the vicinity of 1000° F (538° C) and 
quenching in various types of oil. 

Very attractive and durable finishes have 
been produced for many years by heating 
to about 700° F in revolving retorts 
containing mixtures of carbonaceous mate- 
rials such as cork, charred bone, bone 
oil and sperm oil. 

A method frequently used in recent years 
is immersion in a molten salt mixture con- 
taining equal parts of sodium and potassium 
nitrates, known as the niter bath. This 
mixture melts at approximately 430° F and 
is operated at from 600° to 650° F, the 
articles being first coated with a thin film 
of oil. Improved results can be obtained 
by adding about 2 per cent of manganese 
dioxide and heating the bath to about 900° 
F before use This causes iron and other 
impurities to precipitate and form a sludge 
on the bottom. A serious disadvantage 
with all these methods is the high tempera- 
ture of operation which can cause distor- 
tion of parts pressed or drawn from cold 
rolled sheet steel and can destroy the effect 
of prior heat treatment. 

Solutions containing chlorides of bismuth, 
mercury, copper, iron, and antimony and 
various organic materials have been used 
for many years, especially by gunsmiths, 
and produce very excellent finishes, but 
unfortunately they are very tedious and 
time consuming. A typical example of these 
solutions is as follows: 

Ferric chloride (cryst.), FeCl;.6H:O 4 Ib/gal 
Antimony trichloride, SbCl3..... .. .4 Ib/gal 
Gallic acid, CsH.(OH);COOH...... 1 Ib/gal 

The work is dipped into or swabbed with 
the solution and then allowed to rust. Rust- 
ing may be carried out at room temperature 
or accelerated in hot, high humidity ovens. 
The rust film is then rubbed down and the 
process repeated till the desired color is 
obtained. 


BLACK OXIDE COATINGS ON 
COPPER ALLOYS 


Methods for coloring copper alloys are 
numerous and varied, but it is proposed here 
to deal with only two, both of which produce 
a black finish. The first is anodic treatment 
in a sodium hydroxide solution? and the 
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second treatment in a boiling solution of 
sodium hydroxide and sodium chlorite. 

The anodic process was developed when 
jt was found impossible to obtain adequate 
adhesion and wear resistance by means of 
ammoniacal copper carbonate and similar 
solutions. The solution is simply 15 per 
cent sodium hydroxide (114 pounds per 
gallon), and its concentration does not 
appear to be very critical. The writer has 
operated it satisfactorily as low as 13 per 
cent, but no attempt has been made to de- 
termine its limits. The most essential points 
are constant temperature, 80° C + 3° C, 
and constant current density, 5 to 9 asf. 
During the first minute of electrolysis, the 
current and voltage remain constant and 
there is no evolution of gas from the anode. 
Evolution of gas then begins, and consider- 
able electrode polarization is developed neces- 
sitating a gradual increase of the voltage 
until a satisfactory coating is obtained in 
from 5 to 7 minutes total time. One must 
use as large a cathode area as possible with 
the ratio of cathode area to anode area at 
least 8/1 which is usually readily obtained 
by making the iron tank itself the cathode. 
While copper alloys, such as yellow brass, 
red brass, and bronze, can be blackened 
quite well, much more consistent results can 
be obtained by flash copper plating first. 
On removal from the vat and after thor- 
ough washing, the work has an excellent 
non-reflecting black finish with a velvety 
appearance. If it is desired to retain the 
dull velvety appearance, the work is imme- 
diately dipped in a thin clear lacquer or a 
very dilute black lacquer. If a bright glossy 
appearance is desired, light rubbing followed 
by waxing or lacquering produces a very 
attractive adherent finish. The parts may 
be handled on wires or racks, but it is doubt- 
ful whether barrelling would be satisfactory 
owing to the critical requirements of tem- 
perature and current density control, and 
cathode area. A slight health hazard exists 
in the fine caustic spray which accom- 
panies the evolution of gas from the 
electrodes, but may be avercome by a re- 
movable cover or an exhaust system. 


The boiling alkali chlorite process was 
developed in America during the war and is 
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not well known in this country. The prin- 
ciple involved is very similar to that of the 
alkali nitrate process for steel in that a hot 
alkaline solution containing a strong oxidiz- 
ing agent is used, but temperature and con- 
centration is very much lower and a very 
much more active oxidizing agent is re- 
quired. The solution composition is as 
follows: 

Sodium hydroxide, NaOH. . . 20 oz/gal 

Sodium chlorite, NaClO,..... 5 oz/gal 

The solution is operated at or just under 
the boiling point, no current is required, 
and an excellent wear resistant and ad- 
herent black similiar in appearance to and 
more durable than that obtained by the 
anodic process is obtained in 5 to 10 min- 
utes. The parts may be handled on wires 
or racks or in baskets, and the solution may 
be contained in mild steel tanks. As the 
quality of the finish deteriorates with use 
of the bath, this is replenished by addition 
of either chlorite or the mixture of caustic 
and chlorite. Eventually the copper con- 
tent becomes excessive, the bath has to be 
discarded, and a new one made up. Unfor- 
tunately, sodium chlorite is not obtainable 
in this country and proprietary salt mix- 
tures have to be imported. While the 
manufacturers of these mixtures claim the 
cost of materials at 1 cent per square foot of 
surface area in America, importation brings 
the cost to about 4 cents per square foot in 
this country. Experiment has shown that 
one pound of the salt mixture containing 
80 per cent caustic soda and 20 per cent 
NaClO, will blacken approximately 15 square 
feet of surface area. Since a slight odor of 
chlorine is detectable over the solution 
when hot, some exhaust system may be 
necessary in a large scale set-up. 


PHOSPHATE COATINGS ON 
FERROUS METALS 


A very brief discussion of the history of 
phosphate coatings is interesting. Although 
the first significant commercial application 
of phosphate coatings was introduced by 
Coslett in 1908%, there is evidence that they 
were used for protection of iron articles by 
the Romans as early as the third century 
A.D. Metal parts of women’s corsets were 
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treated with phosphoric acid in 1869. Cos- 
lett’s process employed a solution of phos- 
phorie acid and ferrous sulfate and later 
phosphoric acid and zinc sulfate. Between 
1915 and 1918 the Parker Rust-Proof Com- 
pany in U.S. A. developed its “Parkerizing”’ 
process by the addition of manganese di- 
ozide which, it was claimed, oxidized the 
phosphate to ferric phosphate. The most 
important advancement was made in 1926 
when the use of manganese dihydrogen phos- 
phate reduced the processing time from sev- 
eral hours to half an hour. It is this solution, 
buffered, it is believed, with boric acid, 
which today produces the best known 
chemical protection of steel. That is not 
meant as applying purely to the Parker 
process as a number of oéher proprietary 
salts are now coming on the market. Since 
1930, various accelerators such as copper 
salts and nitrates have been used bringing 
about still further reductions in the time 
required to produce a satisfactory base for 
paint, but these coatings are not so protec- 
tive as the non-accelerated coating. The 
chief advantage, and an exceedingly useful 
one, of the use of accelerators is in the re- 
duction of time to less than one minute. 
This enables continuous conveyor-type han- 
dling through a series of chambers where 
the hot solutions for cleaning and processing 
are sprayed onto the work and then through 
a drying chamber to final finishing. Large 
installations of this type are well known in 
the automobile and other similar industries. 


Preparation 

Preparatory treatment for phosphating is 
far more important than is generally realized, 
particularly when material other than mild 
steel is being treated. In addition to being 
dependent on the type of steel being treated, 
preparation is also governed by the ulti- 
mate object of the finish, i.e., whether it 
is to be further protected by a paint or 
lacquer or the coating itself is to provide the 
protection. 

Where ordinary machine or bright rolled 
mild steel is concerned and the coating is 
to serve as a base for paint and the part is 
to serve only in temperate climatic condi- 
tions, the normal methods of vapor or 
alkali degreasing is quite sufficient. 
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Many problems arise, however, when the 
phosphate coating itself is to provide the 
maximum possible protection to steels of 
different analyses in a variety of conditions 
of heat treatment as has been the case 
during the war years in finishing the com- 
ponent parts of machine guns and rifles. 
Apart from providing maximum protection, 
the coating had also to be non-reflecting, a 
property gained mostly by sandblasting. 
As experience was gained, however, it be- 
came evident that the sandblasting played 
a much more important role than merely 
providing non-reflectivity because the dis- 
turbance thus brought about on the surface 
of the steel provided by far the best prepa- 
ration for the coating, its function being, 
it is believed, something more than merely 
that of cleaning. In the finishing of maga- 
zine cases pressed from bright rolled steel, 
the procedure is to vapor degrease, sand- 
blast, and then phosphate. While only light 
sandblasting would fulfill the requirements 
of non-reflectivity, rather heavy blasting 
causing considerable disruption of the cold 
worked bright surface is necessary in order 
that a coating with maximum corrosion 
protection be obtained. In many cases, 
however, sandblasting is not a_ practical 
proposition owing either to the ingress of 
sand to recessed holes or warpage or some 
such condition, and pickling in hot 10 per 
cent sulfuric acid to which has been added 
about 5 per cent of sodium sulfite is re- 
sorted to. Pickling, however, is the source 
of many troubles and is not recommended 
if sandblasting is at all applicable. 


More recently, experiments have been 
carried out with hot phosphoric acid solu- 
tions of various concentrations as a pickle 
instead of sulfuric acid. Some very prom- 
isir g results have been obtained. Great care 
must be taken in controlling the tempera- 
ture and concentration of the acid and the 
time of immersion. It so happens that most 
of the parts which the writer has had to 
pickle are made from an alloy steel contain- 
ing 0.5 per cent carbon, 1.0 per cent chro- 
mium and 0.2 per cent vanadium or zir- 
conium (SAE 6150) in a hardened and 
tempered condition. If the work is over- 
pickled, the familiar pickle smut film is left 
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on the surface. This prevents adhesion of 
the ferric phosphate coating and permits 
continued phosphoric acid attack on the 
steel resulting in a smutty, burnt looking, 
non-adherent coating possessing very poor 
protective properties. The most trouble- 
some alloying element met with is nickel, 
e.g., the 3.5 per cent nickel, 1.0 per cent 
chromium, 0.1 per cent carbon steel, whether 
in the carburized condition or not. In addi- 
tion to requiring a more concentrated phos- 
phate solution as will be seen later, these 
steels, particularly when carburized, require 
special care in preparation. The best pro- 
cedure is to sandblast, acid pickle for only 
sufficient time, about 4 to 8 seconds, to 
allow hydrogen bubbles to form, thoroughly 
rinse in hot water, and immediately immerse 
in the phosphating solution. Good results 
can be obtained by sandblasting only, but 
more consistent results are brought about 
by utilizing the light pickle. 

While on the subject of preparation, it 
will be well to mention the use of stop-off 
lacquers. Many parts possess ground or 
lapped surfaces on which a phosphate coat- 
ing is forbidden for various reasons. These 
surfaces are easily protected by the use of 
stop-off lacquers. The usual platers’ stop- 
off lacquers are excellent for the purpose 
and, in fact, are better than necessary. 
Cheaper, fast air-drying synthetics of the 
alkyd type are quite satisfactory. 


Processing 

The processing solution is cortained in a 
mild steel tank and may be heated by gas, 
electricity, or steam; again, as in the alkali 
nitrate oxidizing solution, steam is definitely 
preferred. Steam heating coils should be of 
copper tubing and placed on one side of the 
tank. The solution contains approximately 
4 ounces of prepared salts per gallon. Its 
strength is controlled by titration of a 10 
ml sample with 0.1 N NaOH using phenol- 
phthalein indicator, a test simply and easily 
carried out by any operator and really a 
determination of the total phosphate present. 
The NaOH titre is normally controlled at 
30 ml making what is known as a 30 point 
solution. The ratio of total phosphate to 
free phosphoric acid can be determined by 
first titrating the sample with methyl red 
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as indicator and then with phenolphthalein. 
It has been stated that this ratio should be 
between 4 and 714 to 1. Having made fre- 
quent titrations on baths in production and 
never having found the ratio outside that 
range, the writer does not know what effect 
deviation from the range would have on 
bath performance. 

The 30 point solution is almost univer- 
sally used and will give good results with 
all except nickel steels. A 20 point solution 
containing accelerators is used when the 
coating is only to provide a paint base. For 
processing nickel steels, a solution titrating 
45 to 50 points has been found necessary. 
The reason is somewhat obscure; it is proba- 
bly associated with the fact that nickel in 
steel does not form the more readily etch- 
able carbides but is dissolved in the ferrite 
where it retards the reaction with phos- 
phorie acid. 

The time of immersion varies considerably 
from as little as one minute to as much as 
one hour according to the solution used 
and the type and condition of the steel; e. g., 
low carbon steels take longer, particularly 
when cold rolled, than high carbon steels. 
The average is about 10 minutes for accel- 
erated solutions and 30 minutes for non- 
accelerated solutions. As the work is im- 
mersed, a vigorous bubbling and evolution 
of hydrogen occurs which gradually subsides 
and eventually stops, thereby denoting 
completion of the reaction. 

Temperature of operation is 208° to 210° 
F or just under the boiling point. It is 
definitely advantageous to control the tem- 
perature with a thermostat when operating 
at or near sea level. It is interesting to 
note, however, that Lithgow is approxi- 
mately 3,000 feet above sea level so that the 
boiling point of the 30 point solution is 
always about 208° F thus eliminating the 
necessity for control, while the 50 point 
solution which boils at about 209° F gives 
better results when controlled down to 
about 206° to 207° F, higher temperature 
tending to produce a “burnt” appearance. 


Finishing 


On removal from the processing tank, 
the work is thoroughly rinsed in hot water 
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and sealed. Sealing is as important as the 
process itself for without it, little protec- 
tion is obtained. It consists of oiling, wax- 
ing, or painting. Some people prefer a 
dilute chromic acid dip prior to application 
of the oil, wax or paint, and indeed, some 
munition specifications insist on a chromic 
acid dip. The standard seal for small arms 
is a mixture of 5 parts of a heavy semi- 
drying oil with one part of colloidal graph- 
ite, excess oil which remains after dipping 
being removed in a centrifuge. 


Hydrogen Embrittlement 


In view of the fact that some objection 
has been raised to the phosphating of arti- 
cles such as springs because of hydrogen 
embrittlement, the inclusion here of some 
experimental data is relevant. The presence 
of hydrogen embrittlement in cadmium 
plated springs is well known to platers, but 
it is the writer’s contention that by far the 
greater part of the embrittlement is not 
caused by the actual cadmium plating, or 
in this instance, the phosphating, but is 
really caused by preparatory pickling. The 
particular spring selected for test was % 
inch wide by 0.015 inch thick, formed to a 
zig-zag shape and then hardened and tem- 
pered. The normal finish was a matte black 
baking synthetic, a phosphate coating being 
disallowed. The method of testing con- 
sisted in the application of a transverse load, 
a low breaking load denoting a brittle 
spring. (Eprtor’s Note: Dynamic TESTS 
ARE BELIEVED TO BE SUPERIOR TO STATIC 
TESTS FOR EVALUATION OF EMBRITTLEMENT.) 
Approximately 100 tests were carried out 
under each set of conditions with results 


shown in Table II. 


It is quite evident from the results that 
the pickle is the real offender. Incidentally, 
the real surprise came from the synthetic 
enamel finish which gave as low though not 
as erratic results as the pickling. 


The effect of heating subsequent to phos- 
phating is interesting. It brought about a 
slight improvement of the pickled springs 
but did not improve the unpickled springs, 
suggesting that some hydrogen embrittle- 
ment is definitely caused by pickling and 
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phosphating but very little, if any, by phos- 
phating only. 


TABLE II 


Embrittlement of Springs 











Average 
Finishing Treatment Breaking 
Load, Ton 
Sprayed and baked synthetic lacquer 0.0165 
Pickled, phosphated .............. 0.018 
Pickled, phosphated, tempered at 
oh aR ne, ees ee 0.016 
Pickled, phosphated, tempered at 
SEO er en ee aes 0.018 
Pickled, phosphated, tempered at 
ME ao asin gle a tiy oe wat aerelaerarte 0.017 
Pickled, phosphated, tempered at 
Mee iv rigin Siok aeRO 0.020 
PROSSER OBEY. .....6 soc eee eese 0.022 
Phosphated, tempered at 100° C... 0.022 
Phosphated, tempered at 250° C... 0.022 
WO a iain. in gS Srahduienis ae 0.009- 0.065 





PHOSPHATE COATINGS ON 
NON-FERROUS METALS 


Phosphate coatings on zinc and cadmium 
have been used for some years, the process 
being similar to that for ferrous metals. 
While their application to such metals as 
nickel, silver, aluminum and stainless steel 
has not yet been seen in this country, a 
number of proprietary salts which are be- 
lieved to contain organic acid phosphates 
are coming on the market in U. S. A. We 
shall probably see more of these in this 
country in the near future. 
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Order the best 


FOR REAL SATISFACTION 


The best in plating tanks and accessory 
equipment is not necessarily the most 
expensive. When you get extra long 
life, trouble-free performance and no 
early corrosion failures, the best turns 
out to be the least expensive—defi- 
nitely not a luxury. Storts engineers 
are qualified by long experience to 
help plan your new construction so that 
it will outlast your expectations. 


STORTS WELDING COMPANY 


INCORPORATED 
42 Stone Street Meriden, Conn. 





Manufacturers of Welded Fabrications to Specification 
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Winning number in burnishing! 


It’s the number of the new Wyan- 
dotte Burnishing Compound—that 
gives high luster to zinc, brass, 
copper, nickel, lead, silver, gold. 


You can use Wyandotte Burnish- 
ing Compound 317 in either hot or 
cold water — and always get satis- 
factory results. It contains no soap 
or inorganic alkalies . . . so water 
hardness does not affect its bur- 
nishing action. And it does not form 
non-rinsable films that may inter- 
fere with subsequent operations. 


Try Wyandotte Burnishing Com- 
pound 317 for burnishing with steel 
balls . . . for burring ... or for 


combined burnishing and burring 
with chips or stones. It brings out 
a superior luster—whether used in 
open or closed barrels. 


Your Wyandotte Representative 
will be glad to tell you more about 
Wyandotte Burnishing Compound 
317. Give him a call at any time. 





(Whandotte 











WYANDOTTE CHEMICALS CORPORATION 
WYANDOTTE, MICHIGAN 
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of Papers Presented at the 
34th Annual A.E.S. Convention 


(CoNcLUDED) 


Stress in Electrodeposited Nickel, by W. M. 
Phillips and F. L. Clifton, General Motors 
Research Division, Detroit, Michigan. 
This study was undertaken to increase the 

resistance of plated coatings to cracking in 
service. Hence internal stress by itself and 
in connection with assembly- and service- 
introduced stresses were studied. Particular 
attention was paid to the ductility of the 
coatings which largely controls the effect of 
stress. 

New methods of determining and calcu- 
lating stress are presented. An apparatus 
which gives relative values for ductility is 
shown. 

It was demonstrated that hydrogen em- 
brittlement affects ductility but not stress. 
Stress in copper is low, especially when de- 
posited from acid baths. The effects of the 
following variables in nickel deposition were 
determined: pH, bath temperature, current 
density, plate thickness, contents of chloride, 
hydrogen peroxide, iron, and_brighteners. 
Calculated stresses varied from 7,000 psi in 
compression to 65,000 psi in tension. 

It is recommended that baths be chosen 
and operated to give deposits of low internal 
stress and high ductility. This means low 
pH, high temperature, high purity, and 
careful control of brighteners and other 
addition agents. 





Manufacturing Process for Standard Sixty- 
Inch Reflectors, by Newell F. Blackburn, 
The Engineer Research and Development 
Laboratories, The Engineer Center, War 
Department, Fort Belvoir, Virginia. 

After removal of protective coatings of 
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black paint, copper and silver, the precisely 
ground glass master is rinsed, cleaned with 
rouge, rinsed, treated in stannous chloride 
solution, rinsed, silvered in ammoniacal 
silver nitrate-formaldehyde solution, racked 
wet with water, copper flashed in copper 
sulfate solution, rinsed, air dried, re-racked 
to close dimensions, stopped off, dried, 
copper plated with rotation in copper sulfate 
solution for thiee days, cleaned of nodules 
and returned for copper plating for four more 
days until 200 lbs have been deposited, 
rinsed, freed from stop-off, unracked, treated 
with polysulfide solution, and separated 
from the copper deposit by means of infra- 
red heat. 

The positive mold thus formed is checked 
for optical accuracy, buffed with lime on a 
muslin wheel and with rouge on a flannel 
wheel, swabbed with alkali cleaner, rinsed, 
swabbed with lime solution, rinsed, treated 
with 10 per cent sulfuric acid, rinsed, treated 
with separating fluid, racked, nickel flashed, 
rinsed, copper flashed, rinsed, air dried, re- 
racked, stopped off, copper plated for five 
days with intermittent inspection and re- 
moval of nodules until 135 lbs copper have 
been deposited, freed from stop-off, treated 
with ammonia to neutralize entrapped solu- 
tion, rinsed, unracked, and carefully sep- 
arated from the thus formed reflector. 

The latter is alkali cleaned, rinsed, air 
dried, checked for optical accuracy, buffed 
to dimension, racked, cleaned as the positive 
mold, nickel plated for one hour, rinsed, air 
dried, buffed, stopped off, dried, cleaned on 
specular surface, plated with 0.000001-2- 
inch rhodium, rouge colored, and tested. 
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Extraction Methods Applied to the Analysis 
of Electroplating Baths and Determination 
of Zine and Other Impurities in Nickel 
Solutions (A.E.S. Research Project No. 2), 
by E. J. Serfass and W. S. Levine, Lehigh 
University, Bethlehem, Pa. 

A summary is given of several newly de- 
veloped methods for determining trace con- 
stituents in nickel baths. 

In the determination of silica, a solution 
of ammonium molybdate acidified with sul- 
furic acid is added to 5 ml of the bath, 
diluted to 100 ml and allowed to stand for 
15 minutes before measuring its transmit- 
tancy. 

In the determination of chromium (hex- 
avalent), a 0.5 ml sample is adjusted to an 
acidity of 0.2 N with nitric and sulfuric 
acid, diphenylcarbazide reagent is added and 
forms a red-violet complex. Afte: dilution 
to 25 ml, the solution is measured for trans- 
mittancy with a colorimeter. For total 
chromium content a 0.5 ml sample is evap- 
orated to fumes with sulfuric, nitric and 
perchloric acids, the trivalent chromium 
oxidized in acid solution by means of ammo- 
nium persulfate with silver as a catalyst, 
any manganese which is also oxidized re- 
duced with a little hydrochloric acid, and 
diphenylearbazide added to form the red- 
violet complex. The intensity of the color is 
determined after centrifuging a portion of 
the solution. 

In the determination of zinc, copper and 
iron are removed by precipitation with cup- 
ferron and extraction of the cupferrides with 
n-amyl acetate. The solution is buffered 
with ammonium tartrate to a pH of 8.8 and 
sodium diethanoldithiocarbamate added to 
form a complex ion. This is then converted 
to zine dithizonate and extracted from the 
mixture with a solution of dithizone in 
carbon tetrachloride. After washing with a 
sodium diethanoldithiocarbamate solution 
of pH 8.8, the extract is diluted to volume 
with solvent, and the transmittancy of the 
red zine dithizonate measured. 

In calcium determinations, the calcium in 
a 5 ml sample is separated from the nickel 
and other heavy metals by precipitating the 
latter with sodium hydroxide at pH 10.5. 
After filtering off the precipitate, the calcium 
is precipitated as the oxalate at a pH of 3.7 
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in the presence of a formic acid buffer, di- 
gested, filtered, dissolved in dilute sulfuric 
acid, and added to 2 ml of a 0.9 N solution 
of potassium permanganate. After dilution 
to 100 ml and standing a short time, the 
transmittancy of the remaining permangan- 
ate is measured. 

For determining aluminum, the nickel is 
removed along with some of the other heavy 
metals by the addition of sodium diethyl- 
dithiocarbamate to an acidified 1-ml sample 
and extracting the precipitate with chloro- 
form. The aqueous layer is buffered to a 
pH of 5.5 with ammonium acetate, and a red 
lake developed. by the addition of aluminon. 
The transmittancy is measured a half hour 
after the aluminon addition. 

Sodium determinations are carried out by 
means of adding a solution of magnesium 
uranyl acetate to a 2 ml aliquot of the bath 
in a test tube. After suitable shaking, a sus- 
pension of sodium magnesium uranyl acetate 
is formed, the transmittancy of ° which is 
measured after five minutes. 

For determining ammonia, an aliquot of 
the bath is placed in a micro Kjeldahl flask 
through which a current of steam flows. 
Sodium hydroxide is added and the mixture 
boiled. The liberated ammonia is collected 
in a Nessler tube. The colored system is 
developed by adding Nessler’s reagent and 
diluting to 50 ml. The transmittancy is 
measured. 

The comparatively new method for deter- 
mining sodium and other alkali metals using 
a Flame Photometer was tested by the au- 
thors and found to have much promise for 
determining sodium in nickel plating baths. 
In this instrument, a sample of the bath is 
atomized and the fine spray made to enter 
the base of a burner, imparting a yellow color 
to the flame. The intensity of the color is 
proportional to the amount of sodium in the 
sample. 





Effect of Surface Finishing of Non-Ferrous 
Base Metals on the Protective Value of 
Plated Coatings (A.E.S. Research Project 
No. 4), by George J. Kahan, U. S. Time 
Corporation, Waterbury, Conn. 

Project No. 4 undertakes to study the 
effects of surface finishing of alpha brass, 
cast brass, and zinc base die castings on the 
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protective value of plated coatings. 

Surface preparation of the alpha brass 
will include polishing and buffing, buffing 
only, electropolishing, bright dipping, and 
polishing with greaseless satin finish com- 
pound. The cast brass will be treated by 
polishing with coarse abrasive grain, buffing 
and coloring and by polishing with fine abra- 
sive grain, buffing and coloring. The zinc 
base die castings will be buffed and colored, 
polished to remove skin, buffed and colored. 

The electrodeposited coatings on the pan- 
els are to conform to the heaviest coatings re- 
quired by A.S.T.M. specifications. 

Three exposure sites for the plated speci- 
mens are planned to represent typical rural, 
industrial and marine conditions. 





Some Effects of Copper in Nickel Plating 
Solutions (A.E.S: Research Project No. 5), 
by D. T. Ewing and William D. Gordon. 
This project is directed primarily to the 

determination of the effects of small amounts 

of metallic and organic substances in electro- 
plating solutions and to their removal. At 
present, investigations are going forward on 
the effects of various amounts of copper in 
four nickel plating baths: a high and a low 
pH Watts type solution, an alloy type bath, 
and a bath containing organic brighteners. 

The properties to be investigated are duc- 

tility, appearance, adhesion, hardness, cor- 

rosion resistance, throwing power, coverage, 
and distribution of deposit. 

Some findings were reported. In the low 
pH Watts bath, copper caused a decrease in 
salt spray resistance by as much as 50 per 
cent and 50 mg/l copper resulted in rough- 
ness and pitting on edges. In the high pH 
Watts bath, the effects were less pronounced. 





Protective Power and Porosity of Electro- 
deposits (A.E.S. Research Project No. 6), 
by N. Thon, Princeton University, Prince- 
ton, N. J. 

This paper reviews the work reported in 
recent issues of THe Montuiy Review. 
Particular attention is paid to the signifi- 
cance of the ferroxy] test which in its original 
form is highly corrosive to nickel and hence 
meaningless as a porosity test. High ferri- 
cyanide with very low sodium chloride or, 
still better, high ferricyanide with sodium 
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sulfate reagents are safe to all practical 
purposes. However, they reveal gross straight- 
channel pores only and not the fine winding 
pores which may well determine corrosion 
on long exposure. 





Evaluation of Methods for Determining the 
Thickness of Electrodeposited Coatings 
(A.E.S. Research Project No. 7), by 
Harold J. Read, Pennsylvania State Col- 
lege, State College, Pa. 

In this study, methods of proven unreli- 
ability, applicability only to very limited or 
unusual range of thickness, or requiring 
expensive, cumbersome or very special equip- 
ment or highly trained personnel have been 
eliminated. 

The early work on the microscopic method 
showed that even qualified individuals ob- 
tained surprisingly diverse results especially 
on thin coatings, indicating need for much 
further study. 

Chemical methods include weight loss 
tests and rate-of-chemical-reaction tests. 
The former require thorough knowledge of 
the density of the deposit which will be fur- 
nished by A.E.S. Research Project No. 9. 
The latter may be affected by internal stress 
which is now being studied. 

Three different instruments for measuring 
thickness by magnetic means are being stud- 
ied, the Magne-Gage, The General Electric 
Thickness Gage, and Lipson’s Gage. 





General Consideration oy Experimental Meth- 
ods for Determining Polarization (A.E.S. 
Research Project No. 8), by A. L. Fer- 
guson, University of Michigan, Ann 
Arbor, Michigan. 

Polarization is defined as the departure of 
the potential of any electrode in any solution 
from its equilibrium value in that solution 
as a result of the passage of current through 
the electrode. Overvoltage is then positive 
polarization and the two words, overvoltage 
and polarization, are frequently used inter- 
changeably. It was emphasized that over- 
voltage is an active potential and is in no 
way related to an IR drop through the solu- 
tion or any kind of film on the electrode. 

While polarization is related to many 
phenomena such as grain size of deposit, 
throwing power of plating and electro- 
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polishing baths, composition of alloy coat- 
ings, etc., its actual function is one of the un- 
solved problems in electrochemistry. One 
reason for this is in the difficulty of measure- 
ment which is discussed in detail. 

Probably the most suitable cell for every 
day industrial purposes is the well known 
Haring cell. Variations of this cell and other 
cells for determining polarization and over- 
voltage were described. 

Early experimental work will concern it- 
self with the high overvoltage metals: nickel, 
cobalt, and iron. 





Physical Properties of Electrodeposits (A.E.S. 
Research Project No. 9), by Abner Brenner 
and C. W. Jennings, National Bureau of 
Standards, Washington, D. C. 
Electrodeposits can be obtained with a 

greater range of properties than the metal- 

lurgical products, depending on conditions 
of electrodeposition. The properties to be 
studied are those of direct importance to 
engineering applications: hardness, tensile 
strength, ductility, fatigue resistance, and 
stress. These are to be correlated with such 
properties as structure, hydrogen and oxygen 
contents, density, and electrical resistivity, 
all of which give sensitive indications of the 
nature of the deposits. 

Nickel deposits from various baths will be 
studied first. Some data from the literature 
are presented. 


Disposal oy Plating Room Wastes (A.E.S. 
Research Project No. 10), by Barnett F. 
Dodge and Dinwiddie C. Reams, Yale 
University, New Haven, Conn. 

Inasmuch as the necessary treatments to 
produce a harmless effluent are quite different, 
the various types of wastes were classified as 
follows: 1. acid wastes without chromates or 
cyanides, 2. chromate wastes, and 3. cyanide 
wastes. The volume and composition of the 
wastes must first be determined, as they 
govern the design of any treatment process. 

With the exception of silver and gold, dis- 
posal systems for wastes in the plating plant 
are more economical than product recovery. 
Data are very incomplete on plating room 
wastes, although considerable work has been 
done on the effect of various impurities on 
aquatic life and on the bacteria active in 
sewage disposal systems. There seems to be 
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no general agreement on the amount of im. 
purities, particularly copper and chromate, 
which can be tolerated by the biological 
action in sewage treatment plants; probably 
1/10 ppm of copper or chromate are likely 
to cause trouble. 

Available methods need further develop- 
ment to adapt them to the needs of each 
plant; hence, one of the main objectives of 
research in the field is to develop simpler, 
cheaper, and more flexible processes than 
are now available. 

One good method of approach to the prob- 
lem is to use one waste to neutralize another; 
another is to treat wastes for re-use; still 
another is a combination of the first two. 

In acid wastes containing metal cations, 
additions of a waste alkali or lime (not lime- 
stone) will neutralize the acid and precipitate 
all heavy metals. 

In acid wastes containing chromate, the 
usual method is to reduce the hexavalent 
chromium to its trivalent state by means of 
a reducing agent whereupon the chromium 
can precipitate by lime just as other metal 
cations. Common reducing agents used for 
this purpose are metallic iron or zinc, sulfur 
dioxide, sodium sulfite or bisulfite, sulfides, 
and ferrous sulfate. 

One of the oldest methods of treating 
cyanide wastes involves acidification with 
sulfuric acid or acid wastes to a pH of about 
4 followed by boiling or blowing with air to 
liberate hydrocyanic acid gas. A fairly 
recent method makes use of chlorine to oxi- 
dize the cyanide radical to cyanate which is 
much less toxic. Further addition of chlorine 
will oxidize the cyanates to carbonates. 

Ion exchange equipment, in which syn- 
thetic resinous materials have the power of 
exchanging one cation for another, have been 
developed. This type of equipment has many 
advantages: it may be adapted to continuous 
treatment, and there is the possibility of 
being able to affect a separation of metals 
from their salts if recovery is desired. 

The authors reviewed tested methods for 
treatment of copper, nickel, chromium and 
acid wastes, including a separate installa- 
tion for copper cyanide waste; rinse waters 
from silver plating operations; brass pickling 
wastes; and methods for disposal of cyanide 
and chromate wastes. 
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Health Hazards in the Electroplating Indus- 
try, by Jerome E. Molos, Industrial 
Hygiene Engineer, Industrial Hygiene 
Section, Health Division, City of St. 
Louis, Mo. 

With proper control and reasonable vigi- 
lance, health hazards can be controlled to 
the extent of preventing injury to workers. 
That such control has been successful in 
most cases has been shown in a recent ex- 
tensive survey in St. Louis. 

Ingestion of chemicals should be antici- 
pated by storage in out-of-the-way areas, 
preferably under lock and key and by per- 
mitting handling only by competent indi- 
viduals. 

Skin contact with solutions causes irri- 
tations or ulcerations. Protective clothing 
and even goggles or face shields in some 


operations as well as adequate and prop- 
erly maintained lavatories are required. The 
use of a mechanical hoist for handling work 
in open vapor degreasers is another must. 
Inhalation of vapors, gases, mists and dust 
is best prevented by local exhaust ventila- 
tion. Polystyrene chips, etc., are ‘effective 
as a supplemental control means for chro- 
mium plating but are not sufficient by them- 
selves, the concentration in the workers’ 
breathing zone being found to be from 10 to 
20 times maximum allowable concentration. 
Acid tanks should be separated from tanks 
containing cyanide to prevent cyanide poi- 
soning. Other hazards touched upon include 
fumes from hot acids and nitrous fumes 
from bright dips, degreaser fumes, and sand- 
blasting, grinding, polishing and_ buffing 
dusts. —K. G. SopERBERG 





Constitution Revision Committee 


The Constitution Revision Committee 
consisting of A. W. Logozzo (Hartford 
Branch), Chairman, and Frank J. Mac- 
Stoker (New York Branch), Frank R. Keller 
(Pittsburgh Branch), Cleve F. Nixon (De- 
troit Branch) and Clyde Kelly (Chicago 
Each of 
these men is known for his interest in the 
Society, work in his own Branch, and ability 
diligently to pursue and complete assign- 
ments of this nature. 

In order to conform to the instructions of 
the Delegates at the Convention, members 
of the Committee are responsible for cor- 
relating the ideas of all 
Therefore, each member has been assigned 
Branches as follows: 

A. W. Logozzo: Boston, Bridgeport, Hart- 
ford, New Haven, Providence-Attleboro, 
Springfield, Waterbury and the Australian 
Adelaide, Melbourne and 


Branch) has now been appointed. 


the Branches. 


Branches in 
Sydney. 

F. J. MacStoker: Buffalo, 
Newark, New York, Rochester, Syracuse 
and Toronto. 

F. R. Keller: Baltimore-Washington, Cin- 
cinnati, Columbus, Dayton, Lancaster, 
Philadelphia, Pittsburgh and Southeastern. 

C. F. Nixon: Cleveland, Detroit, Grand 
Rapids, Indianapolis, Jackson-Lansing and 
Toledo. 


Montreal, 


SEPTEMBER, 1947 


C. Kelly: Chicago, Los Angeles, Milwau- 
kee, Rockford, San Francisco, St. Joseph 
Valley, St. Louis and Twin City. 

A plan for the procedure to be followed 
in presenting the proposed revision is being 
prepared by the Executive Board. It is 
expected that these details will be com- 
pleted and submitted to the Committee 
during September. 

The last revision prepared by the former 
committee will be used as a basis for the 
revision to be presented at the next Con- 
vention. 

However, the Executive Board feels that 
this should be revised prior to submitting it 
to the Branches in orde: to embody features 
which it feels should be included. Each of 
these changes will be accompanied by a 
reason for the change. 

In order to accomplish this huge task in 
time to have the Branch ideas correlated 
and meet a January publishing date, it will 
be necessary for the Committee to have all 
the Branch comments prior to November 
Ist. It is, therefore, urgently requested that 
each Branch appoint a committee to study 
the last revision and be prepared to offer 
comments as soon as called for by the 
Committee, 

KEnneEtH M, Huston, 
President. 
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1948 Convention and 
Exposition 

The 35th Annual Convention of the 
American Electroplaters’ Society will be 
convened on June 28 to July 1, 1948, in the 
Ambassador Hotel, Atlantic City, N. J. 

The Industrial Finishing Exposition will 
be held during the same week in Atlantic 
City Convention Hall. 

Mr. Horace Smith, Past President and 
Honorary Member of the Society, is the 
General Chairman of the Newark Branch 
Convention Committee. 

Detailed plans will be published as they 
are received. 





New Branch Library 


Through the courtesy of Messrs. H. Ben- 
NER, C. O. Durkin, R. C. Fancuer, C. M. 
Knicat, B. F. Lewis, A. Rosrnson, R. B. 
SALTONSTALL, and W. W. Wi.son, and with 
the assistance of the Executive Secretary’s 
Office, the Detroit Branch has now suc- 
ceeded in establishing files of THz MontHLy 
Review and the Proceedings as follows in 
*Hooker-Kresge Library, Detroit, Mich.: 

Tae Montaty Review, 1923—complete 

Proceedings, 1934-1937, 1942—complete. 

Excess copies collected from members are 
being donated to the Executive Secretary’s 
Office for distribution to other Branch 
libraries. 


Future A.S.T.M. Meetings 


Members of A.S.T.M. will be interested 
in knowing that the next Committee Week 
and Spring Meeting will be held in Washing- 
ton, D.C., during the week beginning March 
1, 1948. 

The 51st Annual Meeting and 8th Exhibit 
of Testing Apparatus and Related Equip- 
ment will be held in Detroit, Mich., June 
21 to 25, 1948. The Book-Cadillac Hotel 
will be the headquarters. 


Apology 
The following letter has been received 
from Mr. M. H. Orbaugh: “I must apologize 
for a serious oversight on my part in sub- 
mitting data to you for my article on “Engi- 
neering Electroforming”’, published in the 
July issue of Tae Montuty Review. 
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“The graph in Fig. 4, page 812, was sub- 
mitted to you in error. Since it already has 
been published, I can only ask that you give 
the proper credit for this data to Mr. E. J. 


*Roehl of International Nickel Company Re- 


search Laboratories, Bayonne, N. J.” 





Corrections 





Robert W. Renton of Euclid, Ohio, bas 
been elected Chairman of the International 
‘ellowship Club for 1947-1948, and not 
Robert L. Redmond of Automotive Rubber 
Company, as stated in the August issue of 
Tue Montu_y Review. 





Mr. AvBert Hirscn, the newly elected 
Honorary Member of the A. E.S., advises 
that while he completed the courses at 
Temple University he did not receive a B.S. 
degree as stated in the August issue. This 
degree was not awarded to afternoon and 
evening students until a year or two later. 





The name of one of the companies given 
in the Speakers List sent to Branch Secre- 
taries was misspelled. The complete item 
should read: 

DIVINE BROTHERS (c) 
200 Seward Avenue, Utica 1, N. Y. 
Contact Witt1am C. Beppor, Advertising 

Manager 

Subject: Polishing and Buffing Wheels 





Correction is also due in another Speakers 
List item. Under WESTERN ELECTRIC 
COMPANY, Mr. C. R. Fiscurupr’s name 
was misspelled and his subject should be: 
2. Current Industrial Plating Methods of 
Zinc, Nickel and Chromium in Semi-Auto- 
matic Equipment. 
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There’s as much difference between 
using a “white” Tygon-lined tank and 
an ordinary tank, in silver-plating, as 
there is between working in daylight and 
dark. With a “white” Tygon-lined tank 
you have real solution visibility, and 
clear-seeing to the bottom of the tank. 
You can tell quickly when to filter; you 
can see any parts that may have drop 
to the bottom, which if overlooked could 
cause contamination. 


With Tygon-lined tanks you can be 
sure of freedom from sulphur contami- 
nation; you can be sure of cutting current 
losses to a minimum; you can be sure of 
stopping silver treeing-up on tank walls. 

Tygon, the chemically inert plastic, is 





Tygon is your best bet for your next plating tank 


uU. S. STONEWARE 


Improves 
solution visibility 

ee ‘ 

Prevents contamination 

‘- : 

_ Cuts electrical losses 
* 

Stops treeing-up 

on tank walls 





applied in sheets 3/32” thick, by our own 
special process, to tanks of any size or 
shape, either at our plant or in the field. 


Tygon tank linings will resist any 
plating solution, have excellent electrical 
insulating properties, high abrasion 
resistance, operate perfectly at tempera- 
tures up to 175°F., and show no chemical 
deterioration with age. 


Aki n g,¢ hw 
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It has been suggested by one gentleman (?) 
that Cat’s-eye View would be a more appro- 
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priate title, but very few meows were heard 
and all claws were sheathed for the duration. 
If anyone failed to have a good time it was 
her own fault, for everything possible was 
done to insure our enjoyment of the occa- 
sion. The vast volume of purrs ascending 
from each gathering of the feminine contin- 
gent was the only indication of our feline 
natures. 

Thanks to the gentlemen and orchids to 
the ladies of the Committee for a very won- 
derful time. The weather was perfect for a 


andr 
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Speake Table, 
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Wiver-Zya Ucuu— 


OF THE CONVENTION 


by Frances Weisner and Collaborators 


change, registration painless, the entertain- 
ment superb with just enough room in be- 
tween for rest and shopping. And the food— 
ah-h-h!! Everything moved with such dis- 
patch and smoothness that one did not 
think of the months of careful thought and 
planning which had been expended. 

After a trip through Edison Museum, 
which left us feeling quite young and modern, 
and through Greenfield Village, where we 
learned how to weave and tell the difference 
between winter and summer wheat, we were 
entertained beautifully at luncheon in the 
ballroom of Dearborn Inn. Music by the 
Ford String Ensemble was lovely and the 
hats, my dears, were simply out of this 
world. Small favors and an amusing toy 
kept us occupied between our arrival and 
that of the food, which was—mm-mm—good, 


Wasn’t that an excellent dance orchestra 
at the Open House Monday eve? We had a 
wonderful time even though we didn’t win 





© Hats” wou ot of this world r 
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one of those numerous door prizes. I wonder 
what happened to all the sandwiches that 
were left over, or were they? 

Those lucky enough to get tickets said the 
Broadcast was very entertaining, and if you 
sat on the aisle and were a bit boisterous 
you were likely to get on the air and, in- 
cidentally, carry home one of several nice 
gifts. Not being lucky, I spent a leisurely 
morning shopping and happened on the 
lovely table arrangements which took top 
honors in Crowley-Milner’s contest. I 
didn’t know the names of most of the flowers, 
but no one else around there did either, so I 
was right in the swim. 






Tuesday afternoon was occupied with 
calls on relatives, and in the evening we 
spent a while calling on Messrs. Udylite, 
Harshaw, Diversey, etc. Did anyone else 
happen to see the sunset from the fourteenth 
floor of the Statler? That picture of the 
Detroit skyline against the backdrop of a 
typical Lake Michigan sunset will shine 
among my most treasured memories. 

Luncheon at the: Yacht Club was another 
masterpiece of fine entertainment. How 
would you like to have 57 unexpected guests 
drop in for luncheon? That’s what happened 
there and they were served with unruffled 
calm. Again many lovely gifts were dis- 
tributed, and although none of them landed 
on our table, we certainly can’t say we 
weren’t lucky this time. We were fortunate 


to have the only male guest present at own’ 


table and a very fine gentleman he is. We 
enjoyed your company very much, Arthur 
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Graham! As if that and the wonderful food 
and clever MC-ing of Fran Harris weren’t 
enough, we had the honor and great pleasure 
of riding in the car that chauffeured Miss 
Harris back to the radio station. On the 
way in, the conversation was largely about 
her work in combating child delinquency, 
and very flatteringly she asked our advice 
about raising her own children. 

Back to the Statler to kick off our shoes 
and recoup with a bit of refreshment and 
spirited chatter before dressing for dinner 
with friends. We intended to use those 
theater tickets but made the mistake of 
wandering out to the Exposition for a few 


57 qusats drop ged mM 
nop ed Say for ume 


-amd Qatkur 


raha was the 
only wal ¢ pine. 


minutes first. You know the rest. 

Can you imagine breakfast being served 
to a group of 350 and the food arriving so 
hot you burn your tongue? So help me, I 
did. Hudsons should be encouraged to try 
their Breakfast Style Show again after such 
a successful initiation. They certainly picked 
the right occasion to try it out beciuse a 
nicer group of well-mannered women, could - 
hardly be found—guess electroplaters know 
how to pick their ladies. Altogether, the 
breakfast was a red letter occasion what 
with red leather billfolds, red playing cards ' 
and red roses. And from the looks of those 
dresses in the style show, there may be some 
red letter entries in a few family ledgers. 

Out to the Exposition again in the after- 
noon where I had the very special pleasure 
of meeting Mr. Rancoti, that charming 
gentleman from Italy. We had to converse 

(Continued on page 1066) 
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AMERICAN 
C, i OPTICAL 
COMPANY 


The American Optical Company, manufacturer 
of SPENCER Scientific Instruments, uses a LEA 
Method and LEA Compounds for finishing many 
parts on their well-known No. 820 Microtome. 
This is a precision instrument widely used in hos- 
pital and laboratory work—work that demands 
the utmost in precision manufacture and finish. 


A LEA Method plus the proper grade of LEA 
Compound is outstandingly successful for high 
speed, close-tolerance finishing. If you are burr- 
ing, polishing or buffing metal or plastic parts, 
why not consult with our engineers? Our recom- 
mendations may cut your costs, increase your 
volume and improve the quality and appearance 
of your finished product. 


THE ; MANUFACTURING CO. 


16 CHERRY AVENUE « WATERBURY 86 » CONNECTICUT 


3, Buffing and Polishing. .. Manufacturers and Specialist 








- §. S. JOHNSTON 


Chairman, Program and Educational Committee 


Colorimetric Determination of Molybdenum 
in Zinc Cyanide Plating Solutions 
LOUIS SILVERMAN, VIRGINIA STEW- 

ART and JAMES DAVIES. Metal Fin- 

ishing 44, 426-428 (1946). 

By method described, concentrations of 
molybdenum as high as three milligrams per 
hundred milliliters of aqueous solution can 
be determined. Gives details of procedure, 
exper.mental results and sample calcula- 
tions. 


Dip Finish for Light Metals 

ANON. Modern Metals 2, 37-38 (Nov. 
1946). 

Discusses briefly preparation of Tenite II 

gel lacquer and the dipping process. Cites 


its advantages and limitations. 


Gel Lacquer Coatings 
ANON. Steel 119, 76-77, 98, 100, 105 (Oct. 

28, 1946). 

New way to apply a durable “plastic ve- 
neer” finish by dipping articles in a gel- 
forming cellulose-ester lacquer. Gives brief 
account of preparation of gel, equipment re- 
quired, application, maintenance of compo- 
sitions. 


Porcelain Enameling Characteristics 
of Some Common Ferrous Metals 
W. A. DERINGER. J. Am. Ceramic Soc. 

29, 332-340 (1946). 

Five common commercial ferrous metals, 
hydrogen annealed SAE 1010 steel, and car- 
burized titanium-bearing enameling iron 
were coated with porcelain enamel and sub- 
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jected to various tests, which are described 
in detail with photographs of some of the 
results. Results indicate a relationship be- 
tween the hydrogen behavior and enameling 
characteristics which can best be explained 
on the basis of diffusibility of atomic hydro- 
gen through the metal and which is in no 
way affected by the total carbon content or 
by the stabilization of the carbon through 
the formation of carbides other than iron 
carbide. 


Equipment Considerations 
for Automatic Cleaning and Pickling 
NATHAN RANSOHOFF. Finish 3, 20-22 

(Nov. 1946). 

Describes the “grasshopper” type machine 
for continuous pickling in which work is 
loaded into crates or hung from fixtures. 
Crate or fixture, after loading, is hung onto 
the conveyor chains of the machine at the 
charging end and advances automatically 
through the various processes. Refers speci- 
fically to its use for pickling shell cases and 
the problem of trapping air and drainage of 
shells. 


Chevrolet's New Setup 
for Plating Bumpers 
ANON. Automotive and Aviation Industries 

95, 18-21 (Nov. 1, 1946). 

New electroplating department which was 
recently placed in operation produces a 
nickel coating of 0.0015 inch, resulting from 
a cycle of 14-hour duration in the nickel 
plating unit. Describes and illustrates com- 
plete sequence of operation. 
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Electroplating, Polishing and Buffing 
at the U. S. Naval Gun Factory, 
Washington, D. C. 

ALBERT L. FRY. Metal Finishing 44, 

467-471, 478 (1946). 

Plating gun barrels; finishing equipment; 
finishing work; plating preparation; plating 
solutions; and cadmium strip. 


Cadmium Plate and Passivated 
Cadmium-Plate Coatings 
E. E. HALLS. Metallurgia 34, 295-297 

(1946). 

Results of tests, which are described, indi- 
cate a method of processing which will give 
satisfactory performance. Test pieces of 
mild steel and of brass and copper were used. 


Polishing and Plating Oldsmobile 
Three-Piece Bumpers ° 
CHARLES O. HERB. Machinery (Amer- 
ican) 53, 158-165 (Nov. 1946). 
Outlines procedures followed in 
modern electroplating departments. 


most 


Hard Chromium Plate and Its Uses 
J. M. HOSDOWICH. Materials & Methods 

24, 896-900 (1946). 

Magnified cross sections show the differ- 
ence between decorative chromium plate and 
hard chromium plate; comparative hard- 
ness of metals; and comparative static fric- 
tion of various metal surfaces given in scales. 
Discusses characteristics and many uses. 


Deposition of Metal on Plastics 

E. A. OLLARD and E. B. SMITH. Plastics 

10, 527-530, 551, 604-608 (1946). 

Discusses preliminary treatment and sen- 
sitizing; silver by reduction; reducing solu- 
tions; techniques of silvering; temperature 
considerations; spraying method; method of 
suspension in the plating solution; plating, 
polishing and finishing; plating of designs; 
plating for non-decorative purposes. 


Electrolytic Cutting of Metal 
K. Y. SKORNIAKOV. = Promishlennaya 
Energetika 11 (Jan. 1946); Engr’s Digest 
(Am. Ed.) 3, 498 (1946). 
Describes a new way of cutting metal by 
a combination of electrical and mechanical 
action which has been introduced in Russia. 
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It takes the place of circular saw work and 
is particularly suitable for heat-treated 
steels, hard alloys and thin tubes, but is 
also useful for ordinary sections. A rotating 
dise is pressed against the work and electric 
current passes from the work through an 
electrolyte to the disc, rapidly removing the 
metal by electrodynamic and electrochemical 
action. 


Effect of Impurities on the 
Electrodeposition of Manganese 
DAVID SCHLAIN, JOHN D. PRATER, 

and BEATRICE L. LUKENS. Mines 

Magazine 36, 401-404, 420 (1946). 

Effects of zinc, iron, arsenic, lead, va- 
nadium, and dithionate ion were investigated. 
Results are tabulated and summarized. 


A New Addition Agent for the 
Electrolytic Refining of Tin and Lead 
FRANK C. MATHERS and MAURICE M. 

FELGER. Electrochem. Soc. Preprint 90- 

28, 1946, 4 pp. 

“Hexanol-3 tails,” phenol coefficient 16, 
was found to be an excellent addition agent 
for the electrolytic refining of tin from a 
stannous sulfate-sulfuric acid electrolyte, 
1.93 lb being required per ton of tin refined. 
In the electrolytic refining of lead from the 
fluosilicate bath, 0.8 Ib is required per ton 
of metal refined. Hexanol-3 tails is a com- 
plex mixture containing phenolic compounds 
that remain after the higher tar acids have 
been removed from certain coal tar distilla- 
tion fractions. These impure mixtures of 
aromatic hydroxy compounds of the higher 
homologs of phenol are better addition agents 
than the corresponding pure compounds or 
mixtures of pure compounds. 


Metal Coatings and the Surface 
Protection of Molds 
MARCEL BALLAY. Fonderie 1946, no. 8, 

285-300. 

The author analyzes methods of surface 
treatment of castings such as metallic and 
non-metallic coating, physico-chemical treat- 
ment (through absorption or diffusion), 
chemical (oxidation, phosphating, bonder- 
izing, etc.), and electrochemical (anodic 
oxidation). Descriptions of the methods and 
their application under different conditions 
are given. 
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Investigation of Aqueous Acrysol, 
Geon and Saran Dispersions 
ANON. Paint J. 31, 17-23 (Nov. 5, 1946). 
These polymers are evaluated in the light 
of possible application by the paint industry 
as basic new raw materials. Investigation 
was confined to those materials which a pre- 
liminary survey indicated might be most 
generally useful as surface coatings and the 
processing and application of which would 
not represent too wide a departure from 
standard painting practice. On this basis, 
Geon, the Acrysols, and Saran were chosen 
for consideration. Principles of formulation 
and a suitable processing technique are out- 
lined and certain precautions suggested. 


Electrodeposition and Refining of Bismuth 
ROBERTO PIONTELLI. Chimica e L’In- 

dustria 20 (Aug. 1938). 

After a short bibliographical review, 
different methods of electrolytic bismuth 
deposition and refining are discussed. The 
most appropriate methods for specific uses— 
preparation of metal, industrial and pharma- 
ceutical uses, etc.—are indicated. 


Wheels and Compounds 
for Buffing and Polishing 
JOHN HYLER. Steel 119, 92-93, 117 (Dec. 
10, 1946); 120, 84, 87-88 (Jan. 20, 1947). 
Discusses buffing wheels made of fabrics, 
felts, and leathers and purposes for which 
they are best suited, also some of the more 
dependable techniques employed in high 
speed production. 


Reducing Embrittlement in Electroplating 
C. T. ESKIN and H. W. LOWNIE, Jr. 
Tron Age 158, 69~72 (Nov. 21, 1946). 
Outlines procedures, substantiated by sev- 
eral years of production application, whereby 
embrittlement can be minimized during the 
plating operation and removed by heat 
treatment following plating. A non-acid 
method for deplating is also presented. 


The Significance of Polarization 
in Electroplating 
H. BANDES. Metal Finishing 44, 516-521 
(1946). 
Factors such as current efficiency, alloy 
deposition, structure of deposits and throw- 
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ing power are discussed and the significance 
of polarization is emphasized. In author's 
opinion, precise polarization data will be re- 
quired if many of the unknowns of the art of 
electroplating are to be understood. 


The Accurate Volumetric Determination 
of Zinc and Nickel 
Using Diphenylcarbazone as Indicator 

B.S. EVANS. Analyst 71, 455-459 (1946). 

Methods are described for volumetric de- 
termination of zinc and of nickel by a new 
process, each method being available for very 
low quantities and for a wide range of sample 
weights; volumetric determination, without 
separation, of zinc in nickel plating baths, 
and detection of an excess of zine over a 
given amount in nickel plating baths. 


Plating with Gold 
H. M. HABERMAN. Metal Finishing 44, 

525-528 (Dec. 1946). 

Four methods of plating with gold are de- 
scribed in detail, including the common proc- 
esses for obtaining the various hues, such as 
red, green and white. 


Electrophoresis of Rubber Latex 
GEORGES GENIN. Rev. Gen. Caout. 21, 

no. 11 (1944). 

Reviews history and various theories of 
the mechanism of electrophoresis. Discusses 
electrophoresis of rubber latex with reference 
to factors affecting rate of deposition and 
nature of deposit, deposition on zinc elec- 
trodes and on a porous diaphragm, tech- 
niques of deposition, and industrial applica- 
tions, also briefly the electrophoretic depo- 
sition of synthetic resins. 


Anodic Treatment of Aluminium 
ANON. Aluminium and Non-Ferrous Rev. 

2, 58, 60-62 (July-Sept. 1946). 

Reviews German and Japanese processes 
for anodic oxidation of aluminum, then de- 
scribes briefly English development work 
including superposition of AC on DC for better 
quality films, production of waterproof films, 
and utilization of the film porosity for certain 
applications. Then takes up commercial 
practice, covering pretreatment and elec- 
trical equipment in this installment (To be 
continued). 
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No power loss...no plating material 
loss...long plating rack life...these 
are the advantages of Standard’s 
STAND-IT-ALL flexible insulation. 
This insulation, developed in 
Standard’s own plant, is applied to 
every Standard rack to give the 
plating industry the complete pro- 
tection that means an efficient, 
economical plating operation. 
STAND-IT-ALL is typical of 
Stardard’s ability to build a better 


Applying insulation at the Standard 


plant, a dipping operation. 





Insulation 


FOR COMPLETE PROTECTION ON EVERY STANDARD RACK 


rack for your plating job. Our 
modern, completely equipped 
plant is devoted entirely to the 
production of a single product... 
plating racks that give you such 
features as replaceable tips, 
lowest maintenance costs and 
custom designing to fit your 
part. 

You will be money ahead if you 
callon Standard, “the largest exclu- 
sive plating rack manufacturers.” 


STANDARD 


STANDARD PLATING RACK COMPANY 
1913-1925 North Paulina Street, Chicago 22, Illinois 
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Udylite UDYLITE CORPORATION 
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Every user of Udylite equipment and supplies knows that there is an experi- 
enced Udylite plating engineer always ready to help him correct plating 
difficulties and improve practice. Udylite has the know-how of plating 
experience with every type of installation. 


Udylite also maintains a pilot plating plant in which a user’s particular 
problem is solved without interfering with his regular production schedules. 


These services, in combination with Udylite’s ample stocks of platers’ sup- 
plies, provide p/us values which only an organization like Udylite can furnish. 


THE 





DETROIT 11, MICHIGAN 


REPRESENTED IN PRINCIPAL CITIES 
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By GEORGE B. HOGABOOM 


Consultant, New Britain, Conn. 


No. 2,421,316, May 27, 1947—Electrolytic 
Etching Bath—K. J. Carson and J. M. 
Kelly, 
Company. 

Cuam. As a bath for the electrolytic etch- 
ing of samples of nickel base alloys in 


assignors to Western Evectric 


preparation for metallographic examination, 
a water solution consisting of about 62 parts 
by volume of 38 per cent hydrochloric acid, 
about 35 parts by volume of 10 per cent 
solution of ferric chloride in water, about 
two parts by volume of glacial acetic acid, 
combined with about one part by volume of 
a water solution proportioned to contain 
about three grams of an alkali (preferably 
potassium) dichromate, about three cubic 
centimeters of oil of vitriol (conc. sulfuric 
acid) and about 0.10 gram sodium chloride 
in each 100 cc of water. 


No. 2,421,079, May 27, 1947—Method for 
Silvering Non-Conductive Materials—Har- 
old J. Narcus. 

Ciaim. A method of metal coating the 
surface of a non-conductive material which 
comprises roughening said surface, cleaning 
the surface to remove foreign substances, 
immersing same in the following solution for 
a period of 14 to 1 minute 


Stannous fluoborate, grams..... 15-20 
Fluoboric acid (42%), ce. ...... 250 
Sodium chloride, grams........ 75-100 
Water, ce....... 1000 


to cause the surface to be receptive to the 
formation of a subsequent conductive layer, 
thoroughly washing the same to remove ex- 
cess of the solution and then treating the 
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properly washed material in any of the 
usually employed silvering solutions. 


No. 2,425,624, July 8, 1947—Indium Plat- 
ing—Clarence F. Smart, assignor to General 
Motors Corporation. 


The indium plating bath or electrolyte in 
accordance with the invention may be made 
by dissolving tartaric acid in water to make 
a concentrated solution, and adding thereto 
a compound of indium that is soluble in 
tartaric acid solution and allowing it to dis- 
solve therein. The composite solution is then 
diluted with water and made slightly 
ammoniacal with ammonium hydroxide. If 
desired, a material as ammonium 
chloride may be added to improve the con- 
ductivity of the bath, although such con- 
stituent is not essential. I have found that 
indium which is not normally soluble in a 
solution which is alkaline with ammonium 
hydroxide is, however, permanently soluble 
in such alkaline solution when tartrate radi- 
cal is present; also that such ammoniacal 
tartrate solution of indium comprises an 
excellent plating solution. 

Cua 5. A process for the electrodeposi- 
tion of indium, which comprises dissolving 
tartaric acid in water to make a concen- 
trated solution, dissolving indium hydroxide 
in said concentrated solution, diluting the 
resulting solution with water, adding am- 
monium hydroxide to said dilute solution 
until the same is ammoniacal, and passing 
electric current through the ammoniacal 
solution from an anode to a cathode at a 


such 
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voltage of about four and a current density 
of about thirty amperes per square foot of 
cathode area while said ammoniacal solu- 
tion is maintained at a temperature of about 
70 to 75° F. 

5 Claims. 


No. 2,421,863, June 10, 1947—Process for 
Driving Out Occlusions of Gases Like 
Hydrogen from Surface Layers of Work- 
pteces—Richard Beck, vested in the Attorney- 
General of the United States. 

Cuarm 1. A process for cleaning, compris- 
ing driving out of occluded gases and re- 
moval of oxide films and surface embedded 
impurities including carbides from the 
exterior layers of metals consisting in using 
the metal to be cleaned as an anode in an 
aqueous bath where the pH is at least 7, 
operating this bath with current impulses 
whose duration varies from one second to 
sixty seconds according to the metal to be 
cleaned and is sufficiently long to oxidize 
impurities in and on the metal surface and 
to remove occluded gases but is stopped 
before oxidation and solution of any metal 
of the surface takes place, repeating these 
anodic impulses a sufficient number of times 
to bring about a gas development which is 
uniform over the entire surface area and 
depositing an additional metal layer by 
electroplating. 

3 Claims. 


No. 2,422,242, June 17, 1947—Electro- 
plating Fixture—M. Kaufman. 

Cuiam 7. Apparatus for electroplating a 
circumscribed band-like area about an 
object disposed in a suitable electrolyte, said 
apparatus comprising a tubular anode mem- 
ber to be disposed in said electrolyte about 
said band-like area in spaced relation 
thereto, tubular shield means embracing said 
object above said band-like area as said 
object is positioned in said electrolyte, said 
shield means terminating adjacent the upper 
edge of said band-like area, and second shield 
means embracing the surface of said anode 
member remote from said band-like area, 
said second shield means having a portion 
extending inwardly from the lower edge of 
said anode member and terminating adja- 
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cent to the lower edge of said band-like area. 
8 Claims. 


No. 2,422,902, June 24, 1947—Method of 
Electrolytically Cleaning and Plating Con- 
ductors Consisting Principally of Copper— 
K. M. Huston, assignor to Western Electric 
Company. 

Cram 3. The process for continuously 
cleaning and plating bronze conductors par- 
tially coated with tin, which comprises con- 
tinuously and simultaneously advancing such 
a conductor as a cathode through an elec- 
trolytic cleaning cell in which the electrolyte 
consists solely of a fluosilicic acid solution 
of from 10 to about 60 per cent concentra- 
tion, advancing the conductor directly from 
the electrolytic cleaning cell through a lead 
electroplating cell including an electrolyte 
consisting essentially of a solution of lead 
fluosilicate and free fluosilicic acid, and mak- 
ing the moving conductor a cathode in the 
lead electroplating cell to cause lead to be 
deposited thereon. 

3 Claims. 


No. 2,424,173, July 15, 1927—Electrolytic 
Production of Alloy Coatings-—K. M. Hus- 
ton, and Vincent A. Rayburn, assignors to 
Western Electric Company. 

Citam 8. The method of continuously 
electroplating a uniform brass coating upon 
a metallic strand, which comprises advancing 
such a strand as a cathode through an elec- 
trolytic cell employing an aqueous electro- 
lyte having the composition of approxi- 
mately 9.8 ounces. of copper cyanide per 
gallon of electrolyte, 1.8 ounces of zinc 
cyanide per gallon of electrolyte, and 4 
ounces of free sodium cyanide per gallon of 
electrolyte; making a mass of divided bodies 
of scrap material composed of brass and 
metal of the group consisting of copper and 
zine the anode in the cell, the initial com- 
posite composition of the anode being ap- 
proximately 80 per cent copper and 20 per 
cent zinc; passing an electric current through 
the cell to continuously plate a brass coat- 
ing having a composition of approximately 
78 per cent copper and 22 per cent zinc upon 
successive increments of the moving strand; 
maintaining the composition of the brass 
coating plated upon the strand substantially 
constant by adding divided bodies of scrap 
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material composed of brass and metal of the 
group consisting of copper and zinc to the 
divided anode bodies as the plating pro- 
gresses in such quantities and proportions 
as to maintain the concentrations of copper 
and zinc ions in the electrolyte substantially 
constant and at substantially their initial 
values; and continuously washing the di- 
vided anode bodies with the electrolyte to 
remove the sludge therefrom by causing a 
plurality of small rapidly moving jets of the 
electrolyte to impinge directly upon the 
divided anode bodies, said jets being di- 
rected in one general direction, but alter- 
nately upwardly and downwardly whereby 
a turbulent stream of the electrolyte is 
produced. 

NoTE FROM LEGEND: “It is preferable to 
provide means for washing the sludge from 
the divided anode material, because the 
sludge deposited upon the anode material 
tends to suppress the anodic corrosion 
thereof. By using the electrolyte to wash 
the sludge from the anode material, no dilu- 
tion of the electrolyte occurs and conse- 
quently, no loss in the plating efficiency of 
the bath results”’. 

9 Claims. 


No. 2,424,472, July 22, 1947—Tin Plating 
from Potassium Stannate Baths—F. A. 
Lowenheim and M. M. Sternfels, assignors 
to Metal and Thermit Corporation. 

One of the important discoveries as to the 
potassium stannate baths is that the con- 
centration of stannate in the bath can be 
relatively high. Not only is potassium 
stannate more soluble than sodium stannate 
at all temperatures both in water and in 
solutions of the corresponding hydroxide, 
but the temperature coefficient of solubility 
of potassium stannate is positive rather than 
negative. The temperature of operation 
and/or the concentration can, therefore, be 
increased substantially above values com- 
mercially usuable in the operation of so- 
dium stannate baths. Thus, while the maxi- 
mum concentration of sodium  stannate 
which has been recommended for practical 
use, is about 0.75 mol per liter (27 oz/gal), 
we have found that our potassium stannate 
baths can be employed at stannate concen- 
trations substantially above this value, that 
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is, up to at least 3.5 mols per liter (140 
oz/gal) with advantages which increase as 
the concentration is increased. 

An even more surprising fact which we 
have discovered is that, when potassium 
stannate bath is operated at these higher 
concentrations and temperatures, high cath- 
ode current efficiencies are obtained over 
substantially any desired range of cathode 
current densities. The curves of cathode 
efficiency plotted against cathode current 
density in the potassium stannate bath are 
quite flat and their maxima occur at current 
densities which are far above those of the 
sodium stannate baths. The plating speed 
in the potassium baths, for a given cathode 
efficiency can actually be increased more 
than five times that of any value obtainable 
with the sodium stannate bath. The potas- 
sium stannate bath has the additional ad- 
vantage of providing a saving in power be- 
cause of its greater conductivity. It also 
has a slightly higher throwing power than 
the sodium stannate bath. 

Plating Bath No. 
1 2 3 4 





Potassium stannate 
mols/liter.......2.44 1.60 1.21 0.35 
(approx. oz/gal.. 96 64 48 16) 
Free KOH 


mols/liter.......0.58 2.14 0.29 0.20 
(approx. oz/gal.. 4 16 2 1.8 
MUONS coe srarainie 05s) Aoiore Sisbtie 90 

bi, er ee RMR OR e 194 
Ciam 1. A process for the electrolytic 


deposition of metallic tin, which comprises 
immersing an article to be plated in an 
aqueous plating bath of potassium stannate 
and free potassium hydroxide, and connect- 
ing said article as a cathode in an electric 
circuit, supplying plating current to said 
bath, said bath having a composition com- 
prising essentially from 0.75 to 3.0 mols 
per liter (30 to 120 oz/gal) of potassium 
stannate, from about 0.15 to 3.5 mols per 
liter (1.1 to 26 oz/gal) of potassium hydrox- 
ide, and water, while maintaining the tem- 
perature of said bath within the range of 
about 70° C (158° F) to substantially the 
boiling point of said bath and while using 
a cathode current density ranging from about 
100 to 1000 amperes per square foot. 
9 Claims. 
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GRAND RAPIDS BRANCH 


A Symposium on Filtration will be pre- 
sented at the September 12 meeting with 
Messrs. HetBia of Darco Corporation, Am- 
BERG of Johns-Manville, and Faint and 
LeonELLi of Industrial Filter and Pump 
Manufacturing Company as speakers. 


PHILADELPHIA BRANCH 


PresiDENT, Oruix{ called the Branch Offi- 
cers’ meeting to order in the home of TREas- 
URER GEORGE M. Lona, Willow Grove, Pa. 
on June 18. 

Two applications for membership were 
referred to the Board of Managers, and two 
applicants were elected. There were also 
one reinstatement and one out-transfer to 
New York Branch. 

The new “revised’’ Constitution was dis- 
cussed and the Delegates were instructed to 
stand by the May meeting instructions to 
vote against it. 

PauL MENTzER, Sr., Secretary. 


SAN FRANCISCO BRANCH 


Nineteen members attended the July 10 
meeting in the E] Jardin Restaurant, 22 
California Street, San Francisco. 

J. R. Parrencer, our Branch Delegate to 
the Annual Convention in Detroit, presented 
his report in a very interesting manner. He 
chronicled the events at the business sessions 
and summarized the fourteen technical pa- 
pers which were read. Mr. Pattenger also 
described a number of the exhibits among 
the approximately one hundred and twenty 
at the Industrial Finishing Exposition and 
depicted the conducted tour through the 
Pontiac Motor Company plant, stressing 
the extensive activities in automatic plating 
processes. His report ended on a social note 
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as he told of the final banquet attended by 
about twelve hundred and fifty. 
Jack Hire, 
Secretary-Treasurer. 


SOUTHEASTERN BRANCH 


PrEsmpENT R. E. Norman called the July 
11 meeting to order following a very nice 
supper. There were fourteen members 
present including Birt, Burton from Chat- 
tanooga, Tenn., and E. J. Stemons from 
Spartanburg, S. C. 

Most of the meeting was spent reviewing 
happenings at the Convention for the bene- 
fit of those less fortunate than ourselves, 
and all benefited very much by our “bull 
session’. 

H. R. Stogner, B. DerutscumMan, and 
GrorcE L. McCase are to assist LIBRARIAN 
Ciem Houner in preparing the programs 
and obtaining speakers of the most interest 
for the coming year. 

The September meeting will be in the 
form of a party for our wives, time and place 
to be announced. 

Witu1aM T. Weymovuts, 
Secretary-Treasurer. 


SYDNEY BRANCH 

The July 8 meeting was attended by 
thirty-six members and visitors. 

Four applications were dealt with and 
two new members were elected and welcomed 
by PresipEnt E. J. Wricur. 

The Educational Committee was asked 
to examine the possibilities of the Branch 
publishing a quarterly review or alterna- 
tively cooperating with other Australian 
Branches and try to issue a combined review. 

LrprARIAN MILLwarp introduced Mr. A. 
L. Peacu, who gave one of the most inter- 
esting talks ever delivered before the Syd- 
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ney Branch. Mr. Peach formerly was con- 
nected with the Ministry of Munitions’ 
Laboratories in England as an assistant to 
Dr. Gardam. He traced the developments 
of the electroplating industry during the 
war years in England and the great efforts 
made by the Industry to retrieve materials 
which were formerly of no use. He also 
mentioned the developments of peacetime 
production. Mr. Peach was warmly con- 
gratulated by the appreciative audience. 

After the lecture, Mr. Peach with Mr. P. 
Evans was appointed to the Educational 
Committee; with their talent added to that 
already on the committee it augurs well for 
the future of the Branch as far as educa- 
tional matters are concerned. 

It was also decided that all lectures that 
are printed by the Branch would be for- 
warded to both the English and American 
Metal Industry publications. 

J. R. Goprrey, Secretary. 





SYRACUSE BRANCH 

The last meeting for 1946-1947 held on 
June 20 in Leonard’s Belvedere Restaurant 
was preceded by dinner. The new propo- 
sals for changes in the Constitution were 
discussed. CHARMAN M. Bo.anp reported 
for the Research Committee. 

The Election Committee reported the 
election of the following officers for 1947- 
1948: 

President—Neiu C, MaFFE1 

First Vice-President—LinpDLEy S. Woop 

Second Vice-President—Herpert N, Grr- 

HARDT 

Secretary-Treasurer—-M. P. Bouanp, Jr. 

Librarian—GEorGE SIMMONS 

Board of Managers—A. G. Marrtineratv, 

W. A. Pariures, and H. C. Hosert 

The meeting concluded with a discussion 
of the program for the following year. 

M. P. Botan, Jr., 
Secretary-Treasurer. 





WIVES-EYE VIEW 


(Continued from page 1053) 


through an interpreter since he speaks no 
English and I speak none of the five lan- 
guages in which he is fluent. I did learn that 
he studied in Geneva, Switzerland, has trav- 
eled four continents and has the oldest and 
largest supply and equipment house (for 
electroplaters, that is) in Italy. In return 
for my rose from the Hudson breakfast he 
promised me the largest rose he could find 
in Italy when I come to visit. By all appear- 
ances Mr. Rancoti will still be around when 
I get there if it is within the next twenty 
years. 

Stood in line for one of the little frying 
pans of which United Platers had given away 
5,000 by Thursday afternoon. Tried the 
thimble thing-a-ma-gig—but no Savings 
Bond. Signed innumerable cards—but no 
prizes, as usual. It’s odd that no matter 
how many coats they put on those little 
ladies at the MacDermid booth they were 
still nude. 

The highlight of the Convention was the 
banquet Thursday, preceding which we 
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spent a while greeting friends at the cock- 
tail party given by Hanson-Van Winkle- 
Munning Co. in the English Room. We were 
half an hour early for the banquet and still 
sat in the second dining room. So many 
people! Again good food and good music 
were the order of the evening. It’s a marvel 
how they can serve over 1,200 people in such 
close quarters and still have the hot food hot 
and the ice cream not melted a particle. 

We had a long trip ahead of us so had to 
leave before the floor show was ended, but 
what we saw was excellent and we dragged 
ourselves away very reluctantly. Next year’s 
committee will have to do some hustling to 
equal the performance of this one. 

If I seem to have made too lavish use of 
superlatives I hope I may be forgiven, for 
nothing less could adequately convey a true 
picture of the Convention from the ladies’ 
point of view. 

P.S. We didn’t win the convertible either. 
The old jalopy will just have to do till the 
next convention. 
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ARTHUR W. LOGOZZO 
Chairman, Membership Committee 


ELECTIONS 
CHICAGO BRANCH: Edward B. Ander- 


son, Philip S. Anderson, Lawrence M. 
Darrow, Samuel M. Futval, Jr., Victor A. 
Holmes, Edward Wardzala 

GRAND RAPIDS BRANCH: Earle Lee 
Blackeslee, Ward E. Burke, Claude D. 
Chrysler, Lawrence J. Cookingham, Wil- 
liam Fowler, Warren B. Harnden, James 
Colby Hook, Jay O. Johnson, William L. 
Johnson, Jr., Harvey Kroeze, John Mulder, 
William F. Oberg, C. R. Peterson, James 
Phillips, Carrol B. Turner, Elmer R. Walek 

PHILADELPHIA BRANCH: Jean Mer- 
millod, Alfred R. Wanamaker 

ROCHESTER BRANCH: Richard W. 
Nersinger, Sr. 

ST. JOSEPH VALLEY BRANCH: William 
Frost, Robert Quinn, Eugene Roth 

SAN FRANCISCO BRANCH: Henry A. 
Hales, Antone De Palma 

SOUTHEASTERN BRANCH: 
Hauser, D. H. Smith 

SYDNEY BRANCH: A. L. Peach, A. I. 
Oakey 

TOLEDO BRANCH: Joseph Lesko 

TORONTO BRANCH: H. J. Butterill 


John A. 


TRANSFERS 


E. W. Arnold from Detroit Branch to Los 
Angeles Branch, J. E. Fritts from Detroit 
Branch to Columbus Branch, Frederick C. 
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Strong from Philadelphia Branch to New 
York Branch 


REINSTATEMENTS 


NEW YORK BRANCH: N. Fleet 
PHILADELPHIA BRANCH: L. Sherman 


SUSPENSIONS 


GRAND RAPIDS BRANCH: J. Van Haver, 
L. P. Waite, John Manning 

NEW YORK BRANCH: Peter D. Branton, 
Michael Parente, S. Louis Romeo, Ernest 
Turtell 

SYDNEY BRANCH: C. C. Dunn, E. C. 
Hanbridge, R. Healy, R. Merriman, L. J. 
Phelan 

WATERBURY BRANCH: Richard S. Burt 


RESIGNATIONS 


CHICAGO BRANCH: E. G. Walters 

DETROIT BRANCH: W. G. Cowell, W. L. 
Grube 

GRAND RAPIDS BRANCH: William Hol- 
werda, L. Lyons, Jacob Markham, F. J. 
Upthegrove, M. B. Williams 

NEWARK BRANCH: George F. Geiger, 
William J. Jancik 

SOUTHEASTERN BRANCH: R. H. Heppel 


. 


DEATHS 
TOLEDO BRANCH: Michael Spanolis 
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MEMBERSHIP CHART 
Membership New Net Change in Per Cent 
BRANCH May 1,1947 Members Membership Net Change 
FIRST GROUP 
GRAND RAPIDS.... 136 16 + 8 + 5.9 
CHICAGO........... 40 20 +19 + 4.6 
BRIDGEPORT...... 147 10 + 5 + 3.4 
CLEVELAND........ 192 9 + 5 + 2.6 
LOS ANGELES...... 196 6 + 5 + 2.6 
DORM TO. . oc es. 144 3 + 1% + 1.0 
WATERBURY....... 139 1 
BOBTOIN . 66sec ewe 160 oe ¥ phd 
HARTFORD........ 141 1 - \& — 0.4 
PHILADELPHIA..... 218 i — 2 — 0.9 
NEW YORK........ 259 7 — 5 — 1.9 
NEWARKE........... QB7 6 —15% — 6.0 
DETROIT? «nn. ..025.. BB 11 —3614 — 8.6 
New cmt . ee Se ee ba = 2 a 
SECOND GROUP re 
ST. JOSEPH VALLEY 88 6 + 5 + 5.7 
PITTSBURGH....... 126 10 + 6% + 5.1 
SAN FRANCISCO... 77 3 + 3 + 3.9 
rman ROCHESTER........ 88 3 + 3 + 3.4 
yy.) 98 $ + 2% + 2.5 
TWEEN OFT .. 606 0662 95 1 +1 + 1.1 
ves MILWAUKEE....... 124 3 + % + 0.4 
: ae) 96 
NEW HAVEN ....... 114 Legs > 
wes PROV.-ATTLEBORO. 126 7 a — 08 
WAY TON . .....65.555 90 1 — 2 — 2.2 
.¢ BALTIMORE-WASH.. 119 2 7 — 5.9 
L. rj INDIANAPOLIS..... 103 16 —19% —12.1 
THIRD GROUP = 
Burt ADELAIDE.......... 49 14 +13 +26.5 
<2 6.) 59 8 + 4 + 6.8 
VS) 55 4 + $ + 5.5 
COLUMBUS......... 35 4 + 2% + 4.2 
VL SPRINGFIELD...... 73 4 + $ + 4.1 
ei LANCASTER........ 38 4 +1 + 2.6 
Hol- SOUTHEASTERN... . 43 Q +1 | + 2.3 
RJ PYMACUGE......... 73 + % + 0.7 
: MONTREAL........ 60 
i MELBOURNE....... 61 
— ROCKFORD......... 64 ; ides ies 
me CINCINNATI....... 52 2 — —19 
PPS JACKSON-LANSING 49 “4 — 2.0 
_TOTAL A.E.S...... 4,877 185 +11 + 0.4 
Membership, August 10, 1947..... . .4,888 
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Check the Outstanding Advantages of 


MEAKER 
Ful Automatic Piating Machines 


STRAIGHT-A-WAY 
RETURN TYPE 


1. Economy of Operation 


... all heavy, tiresome, messy work is done 
by the machine. 


2. Better Quality 


... close coupled processing sequence readily 
lends itself to more careful supervision and 
control. 


3. Maximum Output 


... heavy duty and carefully engineered de- 
sign insures uninterrupted production schedule. 


* 
MEAKER PROCESS GALVANIZING LINES 
For 
Strip Steel Round Wire 
* 


SEMI-AUTOMATIC PLATING MACHINE 


THE MEAKER COMPANY 


1629-41 South 55th Avenue 
Chicago 50, Illinois 
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RELIANCE 
LATHES 


CHAS. — LHOMMEDIEU & SONS CO, 
CHICAGO, JDL, 


VARIABLE SPEED 





Reliance Variable Speed Lathes Cut Costs 


Let us quote on your requirements. 





MANUFACTURERS 


There is a RELIANCE LATHE for every need. 


Chas. F. L’Hommedieu & Sons Co. 


Plating and Polishing Machinery 


Complete Plating Plants Installed 


Gen. Office and Factory: 




















4521 Ogden Ave. Chicago, Ill. 
Representatives 
O. M. Shoe, Philadelphia, Pa. Branches 
Wm. R. Shields, Detroit, Mich. LOS ANGELES and 
C. B. Little, Newark, N. J. CLEVELAND 
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S 
Of KALAMAZOO 


BACKSTANDS » 


Hundreds of plants, large and small, have materially 
stepped up finishing production by converting their 
wheel grinding and polishing equipment to high-pro- 
duction abrasive belt units with Hammond Backstands. 
Modernize your finishing department this quick, easy 
economical way. Write today for literature! 





WRITE FOR CATALOG 55 


Shows Hammond Backstands, 
Polishing Lathes, Abrasive 
Belt and Automatic Finishing 
Machinery. Write today! 





1613 DOUGLAS AVENUE @ KALAMAZOO 54, MICHIGAN 
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SITUATION OPEN 


Factory Representative for New 
England. Excellent opportunity for 
man experienced in polishing and 
buffing to represent established 
manufacturer in New England. Fol- 
lowing, technical knowledge and 
ability to trouble shoot is essential. 





Attractive drawing account plus 
commission for right man. 


Address replies to MR-9A, The Monthly Review 
P.O. Box 168, Jenkintown, Pa. 








WANTED 


Immediately — General Foreman 
thoroughly skilled and experienced 
on semi and fully automatic nickel 
and chrome plating equipment. Write 
full application giving experience, 
qualifications, age, etc. Salary open. 


Standard Steel Spring Company 


Newton Falls Division 
Newton Falls, Ohio 














American Buff Company National 
Convention Held in Chicago 

American Buff Company of Chicago, IIL, 
one of America’s leading manufacturers of 
industrial buffs and polishing wheels, held 
their national convention in Jul; in Chi- 
cago at the Shoreland Hotel. 

Ben P. Sax, President, was host to sales- 
men and representatives from American 
Buff Company offices throughout the United 
States. 

Demonstrations were -held throughout the 
new American Buff plant at 2414 S. La 
Salle Street showing new methods of manu- 
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facturing. Other meetings were held on 
engineering, sales methods, advertising, new 
products and the inauguration of the “Pot 
of Gold” Sales Contest, a new incentive plan. 
American Buff Company has two plants, 
one in Chicago and one near Atlanta, Ga. 
They have just developed a flame-proof 
material for the making of buffing wheels. 


Bulletin Available on Corrosion-Resistant 
Coating for Plating Room Equipment 

An informational folder giving complete 
details on uses and application of Amercoat 
No. 33, a corrosion-resisting coating for 
plating rooms and equipment, has been 
prepared by the Amercoat Division, Ameri- 
can Pipe and Construction Company, P. O. 
Box 3428, Terminal Annex, Los Angeles 54, 
Calif. A copy of the bulletin with full tech- 
nical information is available upon inquiry. 


Article on the Selection of 
Aluminum Coatings 

“How To Select Coatings for Aluminum” 
is discussed in an article by Ray Swan and 
N. P. Ruther of the Research Staff of the 
Watson-Standard Company, Pittsburgh, Pa. 
Finishes for aluminum must be prescription 
compounded for that use alone, the authors 
state, since aluminum possesses certain pe- 
culiar properties which make even first 
grade coatings for steel unsuitable for use 
with the light metal. 

The article deals with aluminum castings, 
extrusions, forgings, sheets and foil and con- 
siders both functional and decorative coat- 
ings. A copy of the article will be sent with- 
out obligation upon request. 


Du Pont Describes New Method for 
Polishing Stainless Steel 
The Du Pont Company describes a new 
method for polishing stainless steel in an 
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FOR THOROUGH METAL CLEANING 


The D'OILER Vapor Spray machine, illus- 
trated above, can be used as a vapor- 
spray, or a straight vapor degreasing unit. 
Drain table recaptures dragout from bas- 
keted parts . . all-around insulation 
reduces heat losses . . . exhaust duct on 


two sides safeguards operator . . . pump 
drive for standby solvent eliminates hand 
pouring. 


Every D'OILER type is built to do a spe- 
cific job . . . is designed with the ‘‘on- 
the-job experience’’ necessary to provide 
a degreaser that does the work, in the 
required volume, economically. 


Our engineers will gladly advise on de- 
greasing problems; your inquiries will re- 
ceive prompt attention. Write today. 


PROCESS COMPANY 
~ BOX on, SOUTH ORANGE, N. 4 ? 
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operating manual, “Du Pont Electropolishing 
Solution,” just published. The technique, 
which makes use of a solution of glycolic 
acid, sulfuric acid, and water provides the 
metal finisher with a new, economical 
method. It is not expected to entirely dis- 
place mechanical finishing. 

The electropolishing solution, according 
to the manual, remains liquid at room tem- 
perature. It operates over a wide range of 
current densities. Non-technical operators 
easily control and maintain the method at 
peak efficiency. Non-freezing characteristics 
of the solution eliminate temperature main- 
tenance during periodic or week-end shut 
downs. Equipment used in electropolishing 
is substantially the same as for electro- 
plating. 








Savage with Standard Plating Rack 

Frank K. Savage, formerly with Kuehne 
Manufacturing Company, Mattoon, III., has 
been appointed Asst. Vice-President of 
Standard Plating Rack Company, 1925 N. 
Paulina St., Chicago 22, IIl., according to 
announcement by Mac Schneider, President. 

Mr. Savage is well known throughout the 
country through his many contributions to 
the plating art. He was President of the 
A.E.S. during 1945-46 and of the Chicago 
Branch. 





“Platers Handi-Book” 
The J. C. Miller Company of Grand 
Rapids, Mich., has compiled a 28-page, 
pocket-size booklet, “Platers Handi-Book”. 


It is a ready reference of much used tech- 
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ZAVORKHORSE coPP 


Top Quality at Lowest Cost ! 


PROSALLT is a liquid addition agent for a copper cyanide bath used with 
direct current. 


This PROMAT QUALITY product has many advantages— BROADER 
operating range; LOWER optimum temperature; Fine grained, lighter color, 
more ductile deposits. Existing Rochelle baths may also be converted by the 
addition of 130 cc. Prosalt per gallon. 





ER BAT 


Make-Up Analysis Prosalt Copper Bath Cost 
Copper cyanide, 3.5 ounces per gallon......... $0.0764 
Sodium cyanide, 4.6 ounces per gallon......... 0.049 
Sodium carbonate, 4.0 ounces per galion........ 0.0075 
PROSALT, 130 ce. per gallon.........ceccee. 0.184 


$0.3169 per gallon 


PROSALT aids the cathode efficiency and you can expect deposits in the 
neighborhood of three-quarters of one thousandths in twenty minutes at forty 
amperes per square foot. The character of the deposit will be excellent for 
buffing and for stop-off for heat treatment and the color will be “‘lighter’’ than 
that cbtained from a Rochelle bath. Adherence of the deposit will be excellent. 
The deposits on polished steel surfaces will be sufficiently bright to accept 
bright nickel immediately. Also, there will be no rinsing problem after 
PROSALT deposits. 


PROSALT available f.0.6. Waukegan, Illinois, in twelve gallon carboys 
at $5.35 per gallon. 


Representatives in principal cities. Write to 


A 
11 SOUTH MARKET SET WA ee 
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Better Work...LowerCosts 
Greater flexibility in handling varying jobs 
from tank to tank is assured by the installation 
of an R-A Selenium Rectifier for each fank. 
The finest voltage settings for the most 
difficult job in each tank can be set without 
overall loss of power. The complete irstalla- 
tion is economical too. 


Richardson-Allen Selenium Rectifiers are a 
great advancement in current conversion, 
engineered and built for long hard service. 
All units are tested at 25% continuous over- 
load before leaving the factory. 


Standard units available for immediate deliv- 
ery. Write us today for data bulletins and 
the name of your nearest dealer. He will be 
glad to give you comparative cost figures on 
installation and operation. 


Consider These Advantages: 
1. Continuously variable stepless voltage 
control sealed in oil. 

No lag in starting. 

Adaptable for remote control. 

Constant efficiency with varying loads. 
No standby losses when not under load. 
Internal forced cooling. 

Thermostatic protection. 

Units operate in room temperature 
up to 105° F, 

Switches and pilot light on both basic 
and remote control units. 


2 PNOUsov 


Rectification for Every Application 


RICHARDSON -ALLEN CORP. 


15 WEST 20th STREET, NEW YORK II, N. Y. 
Sales Engineers Located in Principal Cities 


Manufacturers of the most complete line of 
standard Selenium Rectifiers 


RICHARDSON-ALLEN 


Selenium Rectifiers 
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nical information, containing charts and 
formulae for standard plating solutions and 
operating conditions, average cathode cur- 
rent efficiencies, electrochemical equiva- 
lents, metal content of plating salts, metal 
deposits. table, tank capacities, conversion 
tables and other material. 

This booklet is available, free, by writing 
to the J. C. Miller Company, 55 Mt. Vernon, 
N. W., Grand Rapids 4, Mich. 


Demineralizer Low Cost, 
Simplified Unit 

The ‘“Filt-R-Stil’ Water Demineralizer 
Model U-60 is designed to transform ordi- 
nary tap water into the chemical equivalent 
of distilled water, at a fraction of the cost 
of distilled water. Model U-60’s easy opera- 
tion and maintenance offer notable advan- 
tages in water treatment; it requires no 
heat, steam, or auxiliary equipment, and 
consumes only enough electricity to light a 
6 watt bulb. 

Designed to operate at a 60 gph flow rate, 
it can be used to deliver water containing 
a maximum of 10 ppm of ionized solids, or 
as little as 1 ppm. A built-in controller 
indicates the actual quality of all water 
treated leaving the unit. No auxiliary 
analytical tests are required. 

Model U-60 is ready for operation as 
shipped; it requires only connection to raw 
water line, drain, and electrical outlet. 

Among users are enamelers, electroplaters, 
and manufacturers in numerous fields in 
which water is a raw material or processing 
medium. It is made by American Cya- 
namid Company, 32 Rockefeller Plaza, New 
York 20, N. Y. 


Tungsten Carbide Balls 

Made to Specifications 
Tungsten Carbide Balls can be furnished 
in any size and with any desired degree of 
dimensional accuracy, and special sizes can 
be produced in small quantities when re- 
quired. The balls are particularly useful in 
burnishing and polishing operations since 
they retain their size for a long time. Their 
hardness and corrosion resistance make 
them valuable for use in check valves, par- 

ticularly for pumping equipment. 
For special applications, as in tube draw- 
ing and bending equipment, the balls can 
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be furnished with holes to permit attach- 
ment of wires and cables. High compressive 
strength in addition to. hardness enhance 
their desirability for special bearings and 
anti-friction mountings. Manufacturer is 
Industrial Tectonics, Inc., 3600 Jackson 
Road, Ann Arbor, Mich. 


Abrasive Selector for 
Sanding and Finishing Jobs 

This comprehensive slide rule type Abra- 
sive Selector offers the finishing industries a 
convenient, graphic compilation of recom- 
mendations for the use of coated abrasives, 
rubbing and polishing agents. Durable, 
designed in three colors for quick reading, 
it indicates the proper abrasive combina- 
tions for 120 specific sanding and finishing 
problems by showing kind of abrasive for 
the job, abrasive grit sizes for various fin- 
ishing operations on many materials, type 
of coating, lubricant to be used, if any, and 
proper pad to be used. Marginal notes con- 
tain information of value in specific appli- 
cations. Manufacturer is Sterling Tool 
Products Company, 155 FE. Ohio Street, 
Chicago 11, Il. 





Coil Centering Reel 
Automatic, Heavy Duty Unit 

The heavy-duty, automatic Centering Reel 
shown for handling coils weighing up to 
2500 pounds accepts coils of 18-inch maxi- 
mum width and 40-inch O.D. It can be 
supplied with expansion from 14% to 18% 
inches or 1714 to 221% inches, and is avail- 
able with or without motor. Motor driven 
reel is equipped with a 1!4-hp motor, 
220/440 v, 3-phase, 60 cy, 1200 r.p.m. 
Automatically centering the coil, it permits 
easy, continuous, smooth feeding of the 
stock for rapid and accurate work. The 
plain reel is equipped with a brake. Manu- 
facturer is F. J. Littell Machine Company, 
4127 Ravenswood Avenue, Chicago 13, Ill. 


Inorganic Cleaner for Plant Maintenance 


A general purpose cleaner for mainte- 
nance work and suitable to other uses, 
“Pennsalt MC-1,”’ is a dry, granular, inor- 
ganic material that dissolves quickly in 
water, removes most types of soil easily and 
rinses rapidly. 

Intended for cleaning walls, floors, wood- 











CHROMIUM 
NICKEL 
COPPER 


Simple test sets for aid in con- 
trolling plating and other solu- 
tions. 


Write for literature. 


KOCOUR CO. 


4801 S. ST. LOUIS AVE. 
CHICAGO 32, ILL. 


Specify Kocour Sets from your supplier. 
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work, windows, and for use in industrial 
washing machines, it may be used in steam 
gun cleaning. Two to four pounds are ade- 
quate for 50 or 55 gallon tank of the vapor 
spray machines. In tumble barrel cleaning, 
two to eight ounces per gallon of water are 
recommended. It is mild, harmless to cloth- 
ing or skin, and acts as a water conditioner 
and soap saver. Manufacturer is Pennsyl- 
vania Salt Manufacturing Company, 1000 
Widener Building, Philadelphia 7, Pa. 


Selenium Rectifier Unit for 

Electroplating, Anodizing 
The Crown Model 815 Selenium Rectifier 
Unit includes among its components a large, 
44-inch rectangular type voltmeter of 
C-20 v range and an ammeter of 0-750, 
0-1500 amp range, both ranges full scale. 
Terminals for changing rates and connec- 
tion to tank or barrel are provided, ranges 
being 0-8 v, 1500 amp, and 0-16 v, 750 
amp. Push buttons for on-off control of 
the unit are a feature, and installation is 
simple requiring only connection to ac sup- 
ply and to tank or barrel. Air intake duct is 





used if local air is corrosive or above 95° F. 

Three thermoswitches near rectifier ele. 
ments are factory set to interrupt main 
contactor and shut down unit if temperature 
rise is abnormally high due to overload or 
other cause. An auto-wound voltage con- 
trol transformer with coarse and fine taps 
on each phase provides full range contro] 
from zero to maximum, and balanced input 
to rectifier elements at any setting. Double 
wound-stepdown transformer supplies recti- 
fier elements. Both are continuous duty type 
with fibre-glass and mica insulation. Rear 
door provides immediate access, and a 
safety switch on the door keeps main con- 
tactor open preventing operation while door 
is open. 

Initial efficiency is approximately 63 per 
celt leveling off to 55 to 57 per cent after 
about 10,000 hours’ use. There is no further 
drop after this stabilization period. Maxi- 
mum voltage will not drop below 8 v on 
1500 amp range or below 16 v on 750 amp 
range. Manufacturer is Crown Rheostat and 
Supply Company, 3465 N. Kimball Avenue, 
Chicago 18, IIl. 





FOR QUALITY AND UNIFORMITY 
SPECIFY HARRISON 4A PRODUCTS 





STAINLESS STEEL BUFFING & POLISHING COMPOUNDS 


Faster Cutting— Increased Production — Economy 


DOUBLE HEADER COMPOUNDS 
Sizes: 150—180—220— 240— 320 


COMPOUNDS FOR SPRAYING OR DIPPING 


Use 4A Cement and Thinner— For Setting up Wheels, 
Belts, Rolls, etc.—Longer Life Greater Production 


Consult Us On Any of Your Problems 
We'll Gladly Advise and Send Samples 





HARRISON 





Haverhill, Mass. 


& CO. INC. 
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\ 
@ Cut your plating costs 
@ Speed up production 
@ Produce quality plating 
@ Eliminate numerous plating 







troubles 
"ae 
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Only CLEAN plating solutions can Illustration of a typical large capacity complete stationary filter 
produce clean, non-porous plated system designed to provide adequate filtration on Iarge automatic 
y 8 I l 8 
coatings. The low cost for clarify- plating machines. Arrangement consists of filter, pumping unit, 


ing plating solutions with INDUS- 
TRIAL FILTERS is really a saving 


as rejects are reduced and quality is 


primer-strainer unit, mixing tank, control valves, fittings and pip- 
ing. These features facilitate the convenient use of filter aids and 
greatly improved. Continuous clari- purifying agents, making it an ideal continuous filtration system, 
fication (filtering) also creates a equally effective for intermittent filtering. Systems are provided for 


beneficial circulation. either acid or alkaline solutions. 


FOR TWENTY YEARS “INDUSTRIAL” HAS BEEN BUILDING PLATING SOLUTION FILTERS THAT HAVE ENJOYED 
AN OUTSTANDING REPUTATION FOR: RUGGEDNESS, DEPENDABILITY, LOW UPKEEP COST, LONG LIFE AND 
BED ROCK OPERATING ECONOMY. THAT'S WHY SO MANY PLATERS SAY: | PREFER THE “INDUSTRIAL” WAY. 





| & PUMP MFG. CO. 
OLL AVENUE ¢ CHICAGO 12, ILLINOIS 
seis 
SEPTEMBER, 1947 1081 








Skin Protection for Bright Metal Surfaces 

Recently developed by Dennis Chemical 
Company, 2700 Papin Street, is a new, pro- 
tective, liquid-plastic coating for polished 
or bright metal called “Redskin”. Coating 
is applied simply by spray, brush or dip- 
ping on bright metal surfaces. Dries quickly 
forming a tough, elastic film that is imper- 
vious to rust, chemical reaction, smears, or 
normal handling. Red color instantly warns 
against promiscuous handling of 
bright or polished surface. When desiring 
to uncover bright surface, edge is picked up 
with finger nail and coating peeled off 
entire surface in one continuous strip. Parts 
protected with this new coating may be 
completely fabricated before removing pro- 
tective “‘skin’”’. 
coated for storage or for protection in ship- 
ping. It is not affected by atmosphere or 
climatic changes. 
immediate delivery. 
sample upon request. 


rough 


Assembled items may be 


Manufacturer can make 
Full information and 


Hammond Model OD-1 Centerless 
Wet-or-Dry Grinder-Polisher 
The Hammond Machinery Builders, Inc., 
Kalamazoo, Michigan, announces a new 
addition to its line of grinding and polishing 





equipment. It is known as the OD-1 Cylin- 
drical Grinder-Polisher for rods, bars and 
tubes from 1%” to 1-14” diameter. 

The OD-1 is a centerless machine using 
coated abrasive belts for grinding and polish- 
ing. For stock removal it will remove up to 
0.005’ per pass on ferrous metals and up to 
0.010” on non-ferrous. Work supports 
will handle 14” bars up to 18’ long and 1” 
bars up to 8’ long. Accuracy 90.001” on 
production items—closer limits on some 
work. 

The endless abrasive belt is 4’’ wide, 
60’ 'ong, and may be operated dry or wet 
with coolant. Wet operation is recommended 
as it gives better finish, does not discolor 
work from heat, and gives higher production 
and longer belt life. 

Two methods of feeding are employed— 
through-feed and in-feed. The through- 
feed method is generally used and is ac- 
complished by swinging the regulating wheel 
on it horizontal axis from zero to 12°. The 
rate of feed can be varied from zero to 18’ 
per minute. 

Although Hammond has just announced 
the OD-1, the machine is not new to them 
in that the first OD-1 was exhibited at the 
National Metal Congress in Cleveland in 





O[UMBIA 


ae) 


ELECTRO- 
PLATING 


MOTOR GENERATORS 





Columbia Generators embody every feature essential for 


Pel Sol -seolode)(- MA Solel t mmMeyol-Sacti lose 


They are built for electro- 


plating service in sizes of 6 to 20 volts, 500 to 20,000 amperes, 
for anodic treatment of aluminum in sizes of 40, 50, and 60 volts, 
500 to 3,000 amperes. Columbia Generators for other electro- 
lytic processes range from 2 to 250 KW. 100 to 40,000 amperes, 


6 to 60 volts. Write for full information. 
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4519 HAMILTON AVE., N.E. 





CLEVELAND 14, OHIO 
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REMOTE CONTROL 


QNILV1d-SUdIUILOTY 


SELECTRO-PLATERS 


ON 





Chech this lat... 


‘Selectro-Platers’’ (12-page booklet describing complete 
three-phase line, 6 to 50 volts, 100 to 5000 amperes) 


‘Bench Rectifiers’ (single-phase units for laboratory work, 
6 to 16 volts, 25 to 150 amperes) 


‘Multi-Rectifiers’’ (flexible, universal DC power supply units 
for laboratory and test work) 


‘Rectifiers for Electroplating’ (reprints of series of current 
articles describing theory, construction, and operation of 
metalplate rectifier equipment) 


‘Rectifier Installations’’ (4-page article summarizing proper 
installation and maintenance of metalplate rectifiers) 


‘Selenium. vs Tube Rectifiers’’ (brief discussion of factors 
determining choice between metalplate and various types 
of tube rectifiers) 

‘Rectifier Requirements’’ (questionnaire forms to facilitate 
statement of problem for quotation on custom-built rectifier 
equipment) 

Any or all of the above will 
be sent, free, on request 


W. GREEN ELECTRIC COMPANY, INC. 


GREEN EXCHANGE BUILDING 130 CEDAR STREET MEW TORK 6 HY 


mectifice G EmGineeRs 
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1944 and sold at the show. This machine 
has now given more than two years of 
satisfactory service. 

The OD-1 is now in production and on 
about a four weeks’ delivery basis. For 
further information write to Hammond 
Machinery Builders, Inc., 1613 Douglas 
Ave., Kalamazoo, Michigan. 


Aprons and Sleeves of Seomione Plastic. 


A new line of Protective Apparel, “Nitro- 
flex” aprons and sleeves, is made of a multi- 
purpose, clear, frosted plastic material for 
protection against most acids, caustics, oils 
and solvents. Light, flexible, and comfort- 
able wearing, this tough material resists 
snagging, abrasion, and wear. All seams are 
made by electronic sealing. 

Aprons are fitted with reinforced grom- 
mets and furnished with tubular laces of the 
same material. Sleeves are 14 inches long, 
comfortably patterned, and fitted with ad- 
justable elastic bands at both ends. 

Three weights, light for laboratory tech- 
nicians, medium for more severe operations, 
and heavy for battery handling, plating, etc., 





Lubricant and Cleaner Catalogue 

This sixty-page catalogue is subdivided 
into seven sections covering lubricants for 
wire drawing, tube diawing, deep drawing 
and stamping, and cutting and grinding, a 
section on cleaning compounds, another on 
miscellaneous compounds, and a final gioup 
of ready reference charts. Products’ uses are 
fully described and illustrated in_ single 
page data sheets each devoted to one lubri- 
cant or cleaner. It is durably bound in 
fabrikoid covered boards and printed in 
looseleaf style for up-to-date collating as 
new sheets are issued. Available from Apex 
Alkali Products Company, 4300 Main Street, 
Philadelphia 27, Pa. 


Clear Dip for Zinc Produces 
Bright, Corrosion-Resistant Finish 
Unichrome Clear Dip, a simple chemical 
treatment for new zinc plate, has recently 
been developed by United Chromium, Incor- 
porated. It produces a brilliant conversion 
coating on ordinary zinc plate. Tests show 
this treated zinc withstands more than fifty 
hours of standard salt spray exposure with- 





are obtainable. 
Products Company, 2811 
Philadelphia 33, Pa. 


Manufacturer is Industrial 


out dulling or formation of white corrosion. 


4th Street, The process is fast, with good results ob- 
tained at room temperature. Actual dipping 


For 


DEGREASING e WASHING e RINSING 
att and DRYING of METAL PARTS 
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Standard and Special 
Types of equipment from 
the smallest to the larg- 
est sizes for a wide 
variety of metal degreas- 
ing, washing, cleaning, 
rinsing, pickling, drying 
and allied operations. 
Send for illustrated bulletin 

OPTIMUS EQUIPMENT CO. 
ENGINEERS AND MANUFACTURERS 
13 WATER STREET, MATAWAN, N. J. 


OPTILIUS © 
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Anaconda means Purity 


in Copper Anodes 


WHEN YOU SPECIFY ANACONDA, you are assured of unexcelled 
purity... less than 0.01 percent of total metallic impurities ...an 
advantage that pays off five ways: 


1. Copper goes into solution faster and more uniformly. 

2. The highest quality deposit is produced in the shortest possible 
time. 

3. Slime is reduced to an absolute minimum. 

4. Spotting and discoloration of the deposit are minimized. 

5. Scrap losses are exceptionally low. 


In addition to copper, Anaconda Anodes are furnished in brass 
and bronze... rolled Sheet or Oval...cut to your own specifica- 
tions or standard sizes... drilled or undrilled ... with or without 
hooks—also “‘cathode-anodes.” For present or future reference, 
write for Publication C-5. 47272 


THE AMERICAN BRASS COMPANY 


, General Offices: Waterbury 88, Connecticut 
AnaconpA Subsidiary of Anaconda Copper Mining Company 
oe In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 
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time, is from 5 to 20 seconds—with several 
water rinses preceding and following the dip- 
ping. Acid-proof or suitably coated tanks 
and dipping baskets are used. 

Unichrome Clear Dip makes zinc a prac- 
tical product finish. Treated surfaces have 
a brighter finish; get better resistance to dis- 
coloration than with cadmium; are non- 
fingermarking and have excellent “shelf- 
life’. This new treatment also forms an 
excellent primed surface for any clear lac- 
quer or pigmented organic coating. For 
more details, write for 4-page Bulletin CC-1, 
United Chromium, Incorporated, 51 E. 
42nd Street, New York 17, N. Y. 


Laboratory Instruments Charted 

A two-page chart (R-1066) titled ‘Basic 
Characteristics of Useful Industrial Labora- 
tory Instruments” has been announced by 
North American Philips Company, Inc., 100 
E. 42nd Street, New York, N. Y. 

Data is presented in a convenient form 
in order to facilitate hanging on the wall for 
ready reference. 


Seven vertical columns have the follow- 
ing headings: Apparatus or System, Principle, 
Basic Arrangement, Operation, Application, 
Comments, and Manufacturers or Suppliers. 


Fifteen instruments are covered in the 
tabulation and include the following: Color- 
imeter, Cyclograph, Electron Microscope, 
Geiger-Counter X-ray Spectrometer, Mag- 
naflux, Mass Spectrometer, Photometer, 
Photelometer, Spectrograph, Spectropho- 
telometer, Spectrophotometer, X-ray Dif- 
fraction, Zyglo, Electron Diffraction and 
Supersonic. 





Acme Liquid Composition 

The Hanson-Van Winkle-Munning Com- 
pany of Matawan, N. J., announces that 
they have perfected four grades of a new 
liquid tripoli composition, Acme No. 2-L-70, 
2-L-75, 2-L-77, and 2-L-79. 

The company has also entered into an 
agreement with Eclipse Air Brush Company 
for the distribution of their equipment for 
the application of these liquid tripoli com- 
positions, and is, therefore, prepared to 
supply complete installation and service. 

The characteristics of the new 
Liquid polishing compositions are given below: 


Acme 


Grade Characteristics 

2-L-70 Double duty with superior color 
2-L-75 Medium cut with good color 
2-L-77 Good cutting with medium color 
2-L-79 Heavy cut with medium color 


These compounds have been tested in pro- 
duction for a number of months and each 
grade has demonstrated marked efficiency, 

Acme liquid tripoli can be used with any 
approved type of spray equipment but if the 
operator has never used liquid compounds 
before, Eclipse spray equipment is recom- 
mended by the manufacturer. The pressure 
method of feeding liquid tripoli to the wheel 
is said to be preferable to the gravity feed. 

Where liquid compositions can be suit- 
ably applied, these apparent advantages 
over bar type are claimed: 

Large savings in amount of compositions 

used 

Considerable savings in buffs 
Fr" Higher color per degree of cut 

Ease of application 

Full details are available from the Han- 
son-Van. Winkle-Munning C ompany. 





FELT DOES IT BETTER 


Order 





PARAMOUNT BRAND 





FELT WHEELS 


Quality « Better Work « Uniformity 
PARAMOUNT BRAND Felt 


Wheels from your supplier. 
and sheets whenever you need them. 


BACON FELT Co. Winchester, Mass. 


** America’s Oldest Felt Manufacturer” 


Also, bobs 


Established 1824 
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DIVINE SEWED PIECED BUFFS 
VERSATILE — ECONOMICAL — AVAILABLE 


Spirally sewed, 34”, 14”, in a variety 
of grades—Bleached, Unbleached, Col- 


ored ... uniform in quality . . . excel- 
lent in finish . . . built in balance... 
full diameter . . . economical to use. 


Since 1892 the standard of quality in 
pieced buffs. Available for prompt 
shipment. 


Polishing and buffing equipment is our specially. Write us about 
your problems... we have a product to meet your every need! 


ivine Brothers (Ompany 


UTICA 1, N. Y., U.S. A. 

















BRIGHT SPOT 
IN PRODUCTION 
PLANNING 


THE ABBOTT BALL COMPANY, HARTFORD 10, CONN. 











Polishing Lathe First of New Line 

Model 400 in a new line of Polishing 
Lathes for toolrooms, laboratories, foundries, 
platers, jewelers, and plastic manufacturers 
is the first of five units of varying sizes and 
types. Operating at lower cost, in small floor 
space, and with greater efficiency, it is 
equipped with a self-contained dust-collect- 
ing unit.- Ball bearing 1725 r.p.m. motors 
of standard characteristics are used. 

Polishing head and cover tray are cast 
aluminum with two sets of standard ball 
bearings on which the spindle revolves. 
Spindles are tapered but can be replaced 
by straight type if desired. Each wheel has 
its own collector. A fabric dustbag im- 
mersed in water on the exhaust end of the 
fan housing removes easily for cleaning. A 
single motor operates all processes of the 
machine. Two foot rests, ample room for 
two operators, and brilliant, non-straining 
lights are additional features. Manufacturer 
is Ralph Hochman & Company, 56-A Edison 
Place, Newark, N. J. 

Bonderizing vs. Infra-Red Burn-off 
Parker Rust Proof Company of Detroit, 





Mich., has sent us a letter dated July | 
which reads in part: 

“We note an article in the June, 1947 
issue of THe Montuiy Review, page 745, 
in which the following statement is made: 

‘For example, in the most outstanding 
installation from the standpoint of techni- 
cal proof and information an Infra-Red 
Burn-Off oven replaced an alkali wash, two 
rinse tanks, a bonderite tank and an acid 
bath.’ 

“We take exception to this article and 
feel that either an explanation or retraction 
is in order as we know of no place where 
present or past .customers have removed 
cleaning and Bonderizing equipment and 
replaced it with a Burdette burn-off oven. 

“While burn-off ovens were quite gener- 
ally used some years ago as a method of 
preparing metals for paint they have gen- 
erally fallen into discard.” 

The two last paragraphs quoted were sub- 
mitted to the Burdette Manufacturing Com- 
pany, Chicago, with a request for a rejoinder 
for publication. No reply has been received 
to date. 








ZINC PLATERS! 


Cleanse & Purify your Zinc Solution with 





Make your Zinc Bright 


Information free—wire collect 


stphur Product Co. /nc. 
Greensburg 9, Pa. 
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ustom-Luilt 


TANKS 


For Cleaning, 
Pickling and Plating 


 @ For 39 years leading manu- 
 facturers have relied on Kirk & 
Blum for custom-built tanks to 
| meet their individual production 
| requirements. 

We are eqvtipped to fabricate 
- tanks of Steel, Lead or Rubber 
_ Lined, Monel Metal, Stainless Steel, 
_ Copper, Aluminum, Inconel, etc. 
: Tanks are supplied with or with- 
out exhaust ducts and fans as con- 
ditions or creciaeerees semabds 


ORK “BLUM 


The KIRK & BLUM Mfg. Co. 
2887 Spring Grove Ave. 
ee ee or 
































For Sale 


Slightly Used 
BUFFS 


LOOSE & SEWED 
ANY QUANTITY 
ALL SIZES 


Michigan Buff Go., Inc. 


4054 BEAUFAIT AVE. 
DETROIT (7) MICHIGAN 
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This is the modern way to 
avoid costly shut-downs due 
to punctured tank linings. 
When an accident occurs 
resulting in damage to the 
rubber lining, drill a hole 
through the tank, insert a 
Perma plug and you are 
ready for operation again. 


The time necessary for mak- 
ing this type of repair is 
about |5 minutes. Contrast 
this with the old way of 
calling in a specialist to 
patch the rubber lining, 
which at best was only a 
make-shift job. Perma plugs 
are rubber covered and will 
outlast the tank. Simplify 
ae maintenance problem 
y keeping a supply of 
Perma plugs ready for use 
when necessary. 


In addition to the plug il- 
lustrated, we can also fur- 
nish special shaped plugs, 
such as squares, oblongs 
and ovals. 


The above illustration 
shows the modern method 
of stopping leaks 
with Perma Plugs. 


PERMA-LINE RUBBER PRODUCTS Cozrsoration 


Wlanufacturers Rubber Specialties 
1755 N. WINNEBAGO + CHICAGO 47, ILL. » HUMBOLDT 5800 








Headquarters 


for 
Buffs—Cleaners 
Buffing Compositions 
Nickel Anodes 
Chemicals 
General Supplies 
Equipment 


JACOB HAY CO. 


(NOT INC.) 


4014 WEST PARKER AVENUE 
CHICAGO, ILL. 
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“YANKEE BRAND”| | Hialite 


PROGRESSIVELY BETTER Reg. U. S. Pat. Off 
ABRASIVE COMPOUNDS FOR NICKEL PLATING 


The one bath especially designed for 


Tailored to fit all plating diecastings made of WHITE 
finishing requirements. can L ALLOYS including ete 
Inquiries respectfully USE 
licited ali 
ee Zialite 


* ADDITION AGENTS 
E. E. SEELEY COMPANY, Inc. 7 


(eat. 1919) HARD CHROMIUM BATHS 


Manufacturers Finer-grained deposits. 


Increased throwing power. 
BUFFING COMPOSITIONS Less sensitivity to sulfate content. 
FOUNDRY FACINGS 


900 Housatonic Ave., Bridgeport, Conn. ZIALITE CORPORATION 
Tel. 5-0943 92 Grove Street, Worcester 5, Mass. 
a 











PLATERS 


THE FOLLOWING EXCELLENT REBUILT AND GUARANTEED ELECTROPLATING MOTOR 
GENERATOR SETS, WITH FULL CONTROL EQUIPMENT, AT REDUCED PRICES: 
1—15,000/7500 AMPERE, > on VOLT, COLUMBIA ELECTRIC COMPANY Latest Design Units, 

with Separate M. G. Exci 
So. ag ge 10/20 VOLT, HANSON-MUNNING COMPANY, Synchronous Motor 
rive uilt | 
— AMPERE, 9/18 VOLT, CHARLES F. L’HOMMEDIEU “RELIANCE” Units. 
Synchronous Motor Drive. test Design 


— / 2500 a 6/12 VOLT, A. P. MUNNING COMPANY “OPTIMUS” Design, 


700 Excited 
= 72008 AMPERE, 6/12 VOLT, HANSON & VAN WINKLE COMPANY, Compound Wound, 
arate 
Sas i a 6/12 VOLT, HANSON & VAN WINKLE COMPANY, Shunt Wound, 
parate 
1—3000) 1008 AR AMPERE, 10/20 VOLT, COLUMBIA ELECTRIC COMPANY, 25° Unit, with Syn- 
chronous Motor Drive 
oe AMPERE, 6/12 VOLT, HANSON-MUNNING—40° Unit. Interpole Design, 
parately 
baa Sond —- 6/12 VOLT, ELECTRIC PRODUCTS COMPANY, Separately Excited, 
a aring 
1—1500/750 AMPE) _ 12/24 be p+ sgaceneaaaae ELECTRIC CO. Unit. Synchronous 
otor Drive. Direct Connect 


-— = 40 VOLT. HANSON- cMUNNING, Anodizing Synch. M. G. Set, Automatic 


1— 1000" \MPERE, 40 VOLT, CHANDEYSSON, Anodizing Synch. M. G. Set, Automatic 
‘ontrols. 
1—1000 somal ay 25 VOLT, HANSON-VAN WINKLE-MUNNING COMPANY Separately Excited, 


Anodiz 
OTHER ives OF ‘ANODIZING M. G. SETS—in stock for Sulphuric or Chromic Acid Solutions— 
rge selection. Write for details. 


220/3/600 OXIDE RECTIFIERS, 500 AMPERE, 6 VOLT, for operation on 
1—G. E. COPPER OXIDE RECTIFIER, 2000/1000 AMPERE, 6/12 VOLT, with control; 


for 20/3/60 
ALSO NEW SELENIUM RECTIFIERS AS LOW AS $90.00. 


M. E. BAKER COMPANY 243,siDNEY STREET 


‘ 
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Wyandotte Chemicals Shifts One— 
Adds Two in Industrial Department 
Wyandotte Chemicals Corporation, Indus- 
trial Department announces the following 
changes in their sales staff. 





James Poulson has been shifted to the 
Pacific Coast, with headquarters in the Los 
Angeles Office of the Wyandotte Organiza- 
tion. He has serviced Wyandotte industrial 
accounts in the Milwaukee territory since 
1938. Mr. Poulson may be reached through 
the Seattle, San Francisco, and Los Angeles 
Offices of Wyandotte Chemicals Corp. 





Robert J. Racine replaced Jim Poulson as 
Wyandotte Industrial Department Repre- 
sentative in Milwaukee. 
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Saves 
Cleaning Time 


and Labor Costs 
in BURNISHING and 


Tumbling Processes 


PERMAG Burnishing and 
Tumbling Compounds exclude 
hand polishing or buffing. 
Cleans metal surfaces and 
produces a high finish. Used 
in hundreds of finishing depart- 
ments. Let us send you details. 


Magnuson Products Corp. 


50 Court St. Brooklyn 2, N. Y. 
In Canada: Canadian PERMAG Products, Ltd. 


GEMM ones adlhooih= i: 


ROTO-FINISH! 








PARTS MECHANICALLY 
CUT LABOR COSTS 


Produce semi-lustrous finish on stampings, 
machined parts, die castings, forgings, 
extrusions for automotive, building, 
plumbing, appliance, general hardware, 
fishing tackle, tools, business machines. 








The Sturgis Products Co. 
Jacob Street 
STURGIS, MICHIGAN 
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A© ORDINARY BUFFS! 


Face to face, American Made Shurflow Bias Buffs outdo, 


outsave, outwear and outwork any other buff on the 


market. Compare Shurflow with all buffs, even bias type 


° match the 


buffs and see how many more are needed t 


e and the performance of only 3 Shurflow Bias Buffs. 


fac 


Write, Wire or Phone 






AMERICAN BUFF COMPANY 


ET, CHICAGO 16. emmenene 


Calumet (607 


2414 SOUTHLA SALLE STRE 
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Your Copy of this 
) Popular Volume 


THE FUNDAMENTALS OF 
KLECTROCHEMISTRY AND 
ELECTRODEPOSITION 


by Samuel Glasstone 


Third Edition $ 9 . 50 


o¢ 





There are not many copies left, so it’s first come, 
first served! Send your order with check to: 


AMERICAN ELECTROPLATERS’ SOCIETY 


P. O. Box 168—Jenkintown, Penna. 




















BLACK6-9 MAGIC 


(THE BETTER OXIDE BLACK) 


SUCCEEDS! 


The concentrated heat of a soldering iron 





soon discolors most finishes. Black- 
Magic is used on the barrel of this 
jron because it overcomes 
that trouble. 


Black-Magic overcomes many finishing troubles. It is an 
effective protection against heat, corrosion, perspiration, 
gas fumes; and its deep, rich black greatly improves an 
article’s appearance. Because of these qualities, Black- 
Masgic is ideal for stove parts, appliances, tools, cutlery, 
arms—wherever salability and service life are important. 
Black-Magic is not a coating; actual penetration is 
.0001’’. It is very Alexible. Products may be formed 
after processing—often a big advantage. It is also a 
fine bond for paint and lacquer. Chemical reaction at 
300° F. For iron and all steels except stainless. There 
are also Black-Magic baths for zinc, copper, brass and 
cadmium. Simple to set up, easy to work. Send for 


samples and data. 


a glass-base, sprayed-on protective and beautifying finish for steel and brass 
products. In all colors. Write for samples. 


'SILCO) 





MITCHELL-BRADFORD CHEMICAL COMPANY 
' MODERN METAL FINISHES 
24467 MAIN ST., (Stratford) BRIDGEPORT. CONN. 


BLACK-MAGIC OXIDE BLACKING SALTS 7 SILCO Glass-Base PROTECTIVE COATING 
WITCH-DIP & WITCH-OIL FINAL FINISHES f HEAT TREATING SAgys. CLEANERS. ETC. 











NEW J°=RSEY: Lacquer Finishing Co., Inc., Clifton. N J.—C.D. Hamilton, Fayetteville, N.Y.— 
CLEVELAND: Universal Paint & Varnish Co. — DETROIT: The Danell Co—MILWAUKEE: 
. B. Plating Co.—PHILA.: Albert Printz, Germantown—ST LOUIS: G. S. Robins & Co.— 
DALLAS, Tex: Texokans Supply Co.—LOS ANGELES: Barber-Webb Co.— 
KLAND: Geo. A. Kushman Co. 
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An attractive corner of original James Mont design 
by Modern Mode Furniture Company, New York City 


\\ hen a finish of partic- 


ular quality is desired it is natural to 
turn—as does Modern Mode Furniture 
Company—to Egyptian. 

Whether your finish problem con- 
cerns graceful furniture, heavy ma- 
chine tools, modern home appliances 
or whatever, you want more than mere 
surface protection...much more. Count 
on easy application, lasting good looks, 
enhanced salability, when the finish 
is Egyptian. Inquiry is invited. 


THE EGYPTIAN 


LACQUER 


j rer): 
Ss MANUFACTURING 
BB 
{NTS 
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SPECIALIZED 





nviting... 
and the 
“Finishing Touch 
is 
Egyptian 


COMPANY 


PRODUCTION FINISHES 


P. O. BOX 444, NEWARK, N. J, 
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Good results in chromium plating depend to an important degree on proper 
preparation of the base steel. Surfaces must be CHEMICALLY CLEAN 
in order to assure maximum deposit adhesion. You can be sure of the 
thoroughness of your preliminary surface cleaning process by following 
the example of many leading platers who use the fast-acting Oakite material 
especially designed for ANODIC degreasing ... 


OAKITE COMPOSITION No. 90 


The highly effective wetting-out, emulsifying and penetrating properties 
of this material quickly remove insoluble smut, oil, grease, shop dirt and 
similar foreign matter. The resulting CHEMICALLY CLEAN surfaces 
provide uniform, durable chrome deposits on ferrous metals. For plating 
on non-ferrous metals equally effective Oakite materials are available. 
Complete technical data gladly supplied on request. 


Put Oakite Technical Service To Work in Your Plant 


A 16-page booklet describing Oakite Composition No. 90 may be had 
FREE on request. In addition, the personal services of your nearby Oakite 
Technical Representative are available to you entirely without cost or 
obligation. Your inquiries are invited . . . promptly answered. Write 
TODAY! 


OAKITE PRODUCTS, INC., 40 Thames St., NEW YORK 6, N. Y. 
Technical Service Representatives Located in Alll Principal Cities of the United States and Conada 
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CHEMICALS 





PROCESSES 


RUST PROOFING AND 
PAINT BONDING 
Granodine * 
Duridine * 
Alodine * 

Lithoform * 
Thermoil-Granodine * 
RUST REMOVING AND 

PREVENTING 
Deoxidine * 
Peroline * 
PICKLING ACID INHIBITORS 


Rodine * 3 ® 








AMERICAN cfd 
AMBLER 








In retrospect, it appears hazardous 
and plodding. Today, business and 
industry demand speed, efficiency, 
and positive results. In the field of 
light metals 


Alodizing With 


Modine: 


is the modern answer to the old 
problem of protecting aluminum and 
conditioning it for paint. 


ALODIZING is completed in from 
30 seconds to 2 minutes. It 
requires no expensive electrolytic 
equipment—no special skills. 
Coating and sealing are achieved 
simultaneously—in a chemical bath. 
Except for the ‘“ALODIZING” tank, 
which must be of stainless steel, 
only mild steel equipment is need- 
ed. Aluminum fabricators who want 
maximum protection of painted or 
unpainted surfaces—speed— 
simplicity—economy-—reduced 


handling—specify ‘ALODINE”’. 


PAINT CoO. 
PENNA. 
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A. E. §. DIRECTORY 


Officers and Branches 





President.. 


.K. M. HUSTON 


3208 Ty en praneny Ridin: Md. 


First Vice-President. . 


..SAM S. JOHNSTON 


Weirton Steel Coes Welton, W. Va. 


Second Vice-President. . 


..ARTHUR W. LOGOZZO 


Nutmeg Chrome Chanute, 79 Sheed St., Hartford 3, Conn. 


Third Vice-President. . 


.WILLLAM. J. NEILL 


3041 Snnitit ‘ies ‘tiheien Ohio 


Past President. . 


..F. K. SAVAGE 


Standard Mating Rack é. 1995 N. Pollen St, ‘Chicngo 22, Ill. 


Executive Secretary. . 


..A. K. GRAHAM 


P. 0. ‘Box 168, Suabiebewn. ~~ 





ADELAIDE AUSTRALIA. Acting Secretary, 
G. N. Dixon .G. P.O. Box 428D, Adelaide, 
Australia. 

BALTIMORE-WASHINGTON meets first Tues- 
day of each month in October, December, Febru- 
ary and April in Baltimore, Md., and in Novem- 
~ January, March and May in Washington, 

C. Secretary, Grace Riddell, Chemistry 
Division, National Bureau of Standards, Wash- 
ington 25, D. C. 

BOSTON meets first hig = of each month in 
Hotel Statler, Boston, Mass. Secretary, Dr. 
ne P. Swift, 53 Galen Street, Watertown 72, 

ass. 


BRIDGEPORT meets first and third Friday of 
each month in Barnum Hotel. Secretary- 
Treasurer, Joseph G. Sterling, 134 Colony Street, 
Pridgeport 8, Conn. 

BUFFALO meets second Friday of each month 
in Hotel Statler, Buffalo, N. Secretary, J. 
Ruff, 473 Breckenridge St., Buffalo 13, N. 

CHICAGO meets second Friday of each “ait at 
8 P.M., in Atlantic Hotel. Sec y-Treas., J. M. 
Andrus, 3701 Ravenswood Ave., Chicago 13, Ill. 

CINCINNATI meets on fourth Wednesday of 
each month at 8 P. M., in Engineering 
Society Headquarters, McMillan Street and 
Woodburn Avenue, Cincinnati Ohio. Secretary- 
De ee . Rasmussen, 3228 Brotherton 

, Cincinnati 9, Ohio. 

CLEVELAND meets first Friday of each month 
in Cleveland Hotel, at 8 P.M Secretary- 
Treasurer, George B. Svenson, 2059 Hamilton 
Avenue, Cleveland 14, Ohio. 

COLUMBUS meets first Friday of each month in 
Battelle Memorial Institute Auditorium, 
505 King Avenue, Columbus 1, Ohio, at 8 P. M. 
Sec’y-Treas., Bernard, Agruss, 505 King Ave., 
Coleman a ” Ohio 

DAYTON meets second Friday of each month ‘in 
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Engineers’ Club, Dayton, Ohio. 
Treasurer, 


Secretary 

Elmar W. Rehme, 505 Commercial 
Bldg., Dayton,gl, Ohio. 

DETROIT meets first Friday of each month in 


Hotel Statler. Secretary-Treasurer, F. L. 
ny on I ectserny Detroit 21, Mich. 

GRAND RAPIDS meets second Friday of each 
month, 7: SD P. M., in Rowe Hotel. 
tary, Jacob M. Hage, 1327 Jefferson Ave., S. E. 
Grand Rapids, Mich. 

HARTFORD meets third Monday of each month 
in Hotel Bond, Hartford, Conn. etary, A 
J. Dankevich, 63 Massechussetts Ave., New 
Britain, Conn. 

INDIANAPOLIS meets first Wednesday of each 
month at Fox Steak House, 1207 Washington 
Street. Roaster esuminian, James J. Monagle, 
1464 W. Colorado Ave., Indianapolis, 1, Ind. 


JACKSON-LANSING meets second Tuesday of 
each month at Home Dair oa any in Lans- 
ing. Secretary-Treasurer, ro. 3 orsyth, 1816 
Ada Street, Lansing 10, Mich. 


ee he meets second Friday of each month, 
. M., in Thaddeus Stevens Industrial 

School, Lancaster, Pa. Secretary-Treasurer, H 
Clay Brubaker, 881 Manor Street, Lancaster, Pa. 

LOS ANGELES meets second Monday of each 
month, at 6:30 P. M., in Hotel Cabrillo, 11th 
and Broadwa Secretary Dean D. Williams, 
2728 W. 42nd 'St., Los Angeles 43, Calif. 

MELBOURNE, AUSTRALIA. Secretary, L. A. 
Francis, G. P. O. Box 4502. 

MILWAUKEE meets first Friday of each month 
in Red Arrow Club, 774 N. Broadway. 
Secretary-Treasurer, James Durnford, 2370 N. 
32nd Street, Milwaukee 10, Wis. 

MONTREAL meets first Tuesday of each month 
in Mount Royal Hotel, Montreal, Quebec, Can- 
ada. Secretary-Treasurer, William L. Glover, 754 
Second Avenue, Verdun 19, Quebec, Canada. 
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NEWARK meets first and third Friday of each 

month = Hotel Robert Treat, Newark, N. J., 

at 8 P. Secretary-Treasurer, George Wagner, 
1130 S. 5 Avenue, Hillside, N. J. 


NEW HAVEN meets second Tuesday of each 
month alternating between Sterling Chemistry 
Laboratory, Yale ot and Hotel Taft. 
Secretary- ‘reasurer, J. Gaffney, 40 Filbert 
Street, Spring Glen, F te Te 14, Conn. 


NEW YORK meets second and fourth Fridays 
of each month, ~ Hotel Pennsylvania, sg 
Avenue and 33rd Street, New York, N. Y. 
Secretary-Treasurer, Franklyn MacStoker, 3 
Princeton Street, Garden City, L. I. N. 

PHILADELPHIA meets fourth Friday a o- 
month in arrison Laboratory Building, 
University of Pennsylvania, 34th and Spruce 
Streets. retary, Paul Mentzer, Sr., 7242 
Bingham Street, Philadelphia 11, Pa. 


PITTSBURGH meets third Thursday of each 
month at 6:30 P.M., in Keystone Hotel. 
Secretary-Treasurer, R. A. Dimon, 210 Semple 
Street, Pittsburgh 13, Pa. 


PROVIDENCE-ATTLEBORO meets the third 
Monday of each month in Providence-Biltmore 
Hotel. Secretary-Treasurer, Edward A. Parker, 
15 Vale Ave., Cranstown 10, R. I 


ROCHESTER meets third Friday of each month 
in Hotel Seneca. Secretary, Robert L. Flint, 
78 Durand Drive, Point Pleasant, N. Y. 


ROCKFORD meets second Monday of each 
month in Faust Hotel. ram ern T. Wis- 
sen, Forest Hills Rd., Rockford, I 


_— FRANCISCO meets na Thursday 
of each month, alternating between St. Julien 
Cafe in San Francisco and Victor’s and Roxie’s 
Cafe in Oakland. Secretary-Treasurer, Jack 
Hite, c/o'A. JA. Plating Works, {1420 Harrisou 
St., SanFrancisco 3, Calif. 


SPRINGFIELD meets fourth Monday of each 
month in Hotel Charles. Secretary- Seen. 
L. R. Fountain, 15 Cortland Street, Spring- 
field, Mass. 
ST. JOSEPH VALLEY. Secretary, Raymond 
A. Friend, 1435 Howard Street, Niles, Mich. 


ST. LOUIS meets second Wednesday of each 
month in York Hotel, 6th and Market Streets. 
Secretary-Treasurer, EE. R. MHunleth, 4415 
Michigan Avenue, St. Louis, Mo. : 


SOUTHEASTERN meets second Thursday of 
each month in Robert Fulton Hotel, 114 Lucky 
Street N. W., Atlanta, Ga. Secretary, William 
¥- Weymouth, 173 Clay St. S. E.. Atlanta, Ga. 

SYDNEY, AUSTRALIA. _ Secretary-Treasurer, 
John Godfrey, P. O. Box 31, Auburn, N. S. W., 
Australia. 


SYRACUSE meets second Friday of each month 
in .e Hall, Syracuse University. Secretary, 
ges ay . Boland, Jr. 211 Rich Street, Syracuse 4, 


TOLEDO meets first Thursday of each month in 
the office of Vic Miner Company, 329 20th 
Street, Toledo, Ohio. Secretary, Gaston Berge- 
man, 703 Pine Street, Fremont, Ohio. 


TORONTO meets second Friday of each month 
in Royal York Hotel. Secretary, Leonard W 
Wray, 105 Ronan Avenue, Toronto 12, Ont., 
Canada. 

TWIN CITY meets first Monday of each month, 
October through June, in Covered Wagon 
- Lodge Room, 114 S. 4th Street, Minne- 

Secretary-Treasurer, Robert L. Buckley, 
318 Mpuillen Exchange, Minneapolis 2, Minn. 


WATERBURY meets second Friday of the 
month in Elton Hotel. Secretary-Treasurer, 
el L. Henn, P. O. Box Dr. B, Cheshire, 

nn. 











G.S. BLAKESLEE«CO. 


New York, N.Y. - 





G. $. BLAKESLEE CO., CHICAGO 50, ILLINOIS - 
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PAINT 


REALLY 
STICKS 


WHEN METAL PARTS ARE 
THOROUGHLY CLEANED IN A 


METAL PARTS WASHER 


‘ Write for FREE booklet on Blakeslee 


Metal Parts Washers. 


BLACOSOLV 


DEGREASERS AND SOLVENT 










METAL PARTS WASHERS 





Toronto, Ont. 
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UNICHROME ‘Stop- Off Compounds 





help you do the fastest job 
on complicated shapes 





DIPPED ON-—these easily melted, waxlike 
materials speed production of your work 
with sharp edges or complex shapes. Coat- 
ings withstand severe plating solutions 
and cleaners; won’t contaminate the bath. 


HARDEN AT ONCE-—so coatings can be 
built up to any thickness desired on the 
double-quick. - 


EASILY REMOVED —by heating the work 
or immersing it in boiling water, depend- 
ing on compound used. Melted compound 
can be reclaimed, so you save money as 





Stop-Off 311 (Black) 
—For toughest cycles, 
including high tempera- 
ture baths, boiling clean- 
ers. Won't soften below 
245F. Remove by heat- 
ing or by solvent. 


Stop-Off 314 (Brown) 
—For moderate temper- 
atures. Won’t soften be- 
low 160F. Remove by 
immersing in boiling 
water. 








Stop-Off 315 (Brown) 
—Doesn’t soften below 
180F. May also be used 
to adjust working range 
of 314. Remove with 
boiling water, 





well as time. 














ae eae Reg. U. aa 


STOP-OFF COMPOUNDS — Products of 


UNITED CHROMIUM, INCORPORATED 


Detreit7, Mich. ¢ Waterbury 90,Cenn. ¢ Chicago 4, Il. 


1100 


51 E. 42nd St., New York 17, N.Y. 
° Dayton2,Ohio + Les Angeles 11, Cal. 
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LETTER FROM THE EDITOR 


September 1, 1947 


Dear Reader—— 


If you read the Executive Secretary's report 
in the June issue, you may have noticed the record 
that THE MONTHLY REVIEW established for itself 
during the fiscal year 1946-1947. In fact, from 
your inspection of the table contained in the 
report you may have concluded that 1946-1947 was the 
biggest year yet in the 34 years of publication—- 
and justifiably so. 


From May, 1946, to April, 1947, THE REVIEW pub- 
lished a whopping volume of 1,408 pages, the largest 
edition during any one fiscal year to date. In the 
year ending April, 1921, for example, the total nun- 
ber of pages was 288. By 1931 this had increased in 
in number to 556 pages. During the past six years 
there has been a steady rise from the 1,048 pages 
published in THE REVIEW by April, 1941, until to- 
day's total of over 1,400 pages-—-nearly 2% inches 
in thickness—-has been reached. 


This constant growth of the Society publication 
is commensurate with the growth of the Society, and 
is further indicative of the technical prominence 
which the Society and the publication have achieved. 


Sincerely, 


laaBl lady 











1102 Tae Monta. Review) 








PERFORMANCE 
POINTS TO 








BURNISHING COMPOUND 















You are automatically putting in a claim for top notch results when 
you order this new, superior MAC DERMID INCORPORATED Steel 
Burnishing Compound. It is your guarantee of obtaining the highest 
luster possible with or without steel burnishing balls in horizontal or 
vertical barrels. 


ELIMINATES EXPENSE 


Faster, more economical and entirely Write a 
different, METEX Steel Burnishing Com- 


pound saves time, labor, expense. 


COMPLETE SUPPLIERS TO THE 
METAL FINISHING INDUSTRY 











ton-Wan Wrinkte-Miunning Compan 


PLATING PROCESS 


(The Periodic Reverse Current 
Electroplating Process) 


The PR Plating Process, an 
engineering development of Typical Electronic Timer-Contactor 
. Unit which effects current reversal 
the Westinghouse Electric poe tangas Bonn 4 
Corporation, involves plat- 
ing in the conventional fash- 
ion fora given length of time, 
followed by current reversal 3 x 
Ser 0 Short pete’. Babes Increased rate of plating 
tion of this cycle provides e Improved surface brightness 
the following advantages: @ Increased density of deposited metal 
0 Improved metal distribution Characteristic Voltage-Time Cycle 
4 for H-V W-M PR Controller. Sample 
Increased smoothness of deposit curve shows starting line at zero 


> voltage. Short cycle is anodic; long 
Decreased porosity cycle is eathodie. 


Better corrosion protection 


© A method for obtaining 
heavier deposits 


Licensing Agreements now 
available for issuance. Write: 


MATAWAN, NEW JERSEY 


PLANTS: MATAWAN, NEW JERSEY - ANDERSON, INDIANA Ss, 
SALES OFFICES: ANDERSON - CHICAGO + CLEVELAND - DAYTON - DETROIT - GRAND RAPIDS N 
MATAWAN - MILWAUKEE - NEW HAVEN » NEW YORK - PHILADELPHIA - PITTSBURGH - ROCHESTER 
SPRINGFIELD (MASS.) + STRATFORD (CONN ) - SYRACUSE 


° 
CE 18? 


@ 3639. 











